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NOTE 


Data in this report are current as of July 1996. These 
data are more current (reflecting updates and revisions) 
than data on the same variables provided in Science and 
Engineering Indicators, 1996, which had been released 
in January 1996. 
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Engineering Indicators volumes, which have been 


published biennially since 1972, and provide an over- 
view of material presented in several other reports 
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GENERAL NOTES 


The National Science Foundation (NSF) sponsors a 
series of surveys to collect information on the financial 
and human resources de voted to research and develop- 
ment (R&D). In this rep. rt, NSF survey data on the 
various sectors of the U.S. economy—industry, Gov- 
ernment, academia, and selected nonprofit organiza- 
tions—are aggregated so that the components of the 
overall R&D effort are placed in a national context. 
Information presented in Nationai Patterns includes the 


following: 
- the level of R&D expenditures; 
the sources of such funds; 
- the sector or organization performing the R&D; 


+ the character of work undertaken (i.e., whether it ts 
basic research, applied research, or development); 


- the States in which R&D is undertaken in the 
United States; 


- the number of scientists and engineers employed in 
R&D; and 


+ international comparisons with the U.S. effort. 


The national totals reported here incorporate data 
available from several Division of Science Resources 
Studies (SRS) surveys as of July 1, 1996, with projec- 
tions to cover the remainder of the year 1996. 


These notes provide a brief introduction to the 
concepts used in the report. Significant deviations from 
previous National Patterns reports are also highlighted. 
For ->™piete definitions, descriptions of projection 

(ier dlogies, and references to the underlying survey 


rey, ._., See appendix A. 


PERFORMER REPORTING BASIS 


SRS annually surveys Federal Government agen- 
cies, industry, and academia. Respondents in each 
sector indicate the amounts they spend on R&D in their 
own sector and the sources of these funds. National 
historical totals are based on data reported by perform- 
ers because they are in the best position to (1) indicate 
how much they spent in the actual conduct of R&D in a 
given year, (2) classify their R&D by character of 


work, and (3) identify the sector of the economy in 
which their financing originated. The consistent 
reliance on performer reporting reduces the possibility 
of double-counting and conforms to international 
standards and guidance. 


There are exceptions to the use of performer- 
reported data. The last complete survey of the non- 
profit sector was conducted in 1973, although a survey 
of nonprofit R&D activity is planned for 1997. Since 
1973, informal surveys of this sector have been under- 
taken periodically; nonetheless, the estimates of R&D 
performance by nonprofit organizations reported here 
are based generally on (1) Federal agency reporting of 
Federal funding to the nonprofit sector and (2) R&D 
performance trends in the other non-Federal sectors. 


NSF conducts only occasional surveys of State 
government agencies; the last two surveys covered 
fiscal years (FYs) 1977 and 1987-88. Consequently, 
the national R&D time-series totals exclude estimates 
of State agencies’ intramural R&D performance. State 
funds for R&D reported by other sectors of the 
economy, however, are included in the respective R&D 
pertormance totals. 


One byproduct of the decision to use performer- 
reported data is that the federally funded R&D perfor- 
mance totals presented in National Patterns differ from 
the Federal R&D funding totals reported by the Federal 
agencies that provide the funds. One reason for these 
differences is that performers of R&D often expend 
Federal funds in a year other than the one in which the 
Federal Government provides authorization, obliga- 
tions, or outlays. (For definitions of these terms, see 
appendix A.) During the past several years, the differ- 
ences have widened between the Federal R&D funding 
reported by performers and that reported by funding 
agencies. These trends are documented in appendix A 
and tables B-1! and B-2. 


PROJECTIONS 


Although respondents continually are given the 
opportunity to revise prior data, the R&D totals for 
1994 reported here are considered to be actual expendi- 
tures. Data reported for 1995 and 1996 are prelimi- 
nary, in the sense that 1995 data are based on prelimi- 
nary reporting of information; and 1996 data are 


projections made during the summer of 1996 based on 
information available at that time. The semes presented 
in this National Patterns updates projections for 1993 
and 1994 that were reported in National Patterns of 
R&D Resources: 1994, including—in particular— 
revisions to industrial basic research data. 


To the greatest extent possible, this report incorpo- 
rates data for 1996 R&D programs contained in the 
administration’s 1997 budget proposal. Where these 
data are used, it is explicitly noted in the text. The 
budget, however, does not contain estimates on the 
detailed disaggregation reported in National Patterns, 
most importantly, it includes very little information on 
the economic sectors receiving the Federal funds. 
Consequently, Federal agencies’ R&D performance for 
1995 and 1996 are derived from an NSF survey of 32 
Federal agencies coinciding with the third quarter of FY 
1995; therefore, the amounts :eported for 19%6 reflect 
congressional appropriations, apportionments, and 
reprogramming decisions as of that time. 


Industry R&D performance for 1996 is derived 
fron patterns observed in previous years, and from 
151 company responses to a mail survey of the Indus- 


trial Research institute's (IRI’s) membership dunng 
August and September 1995. IRI, which annually 
conducts this survey, is an association of more than 260 
R&D-performing companies, representing such indus- 
tries as aerospace, automotive, chemical, computer, and 
electronics. 


R&D performance estimates for 1996 for the other 
sectors of the economy are derived from regression and 
time-series modeling techniques. Inputs to these models 
are (1) the performer-reported actual R&D performance 
data and (2) information on Federal R&D funding of 
non-Federal sectors, as reported by Federal agencies in 
the third quarter of FY 1995. 


—). NDED DETAIL IN R&D Time SERIES 


This National Patterns is the first to contain 1955- 
to—present estimates for those federally funded research 
and development centers (FFRDCs) administered by 
industrial firms and nonprofit organizations. Previous 
National Patterns contained separate detail on only 
those FFRDCs administered by universities and univer- 
sity consortia. 


HIGHLIGHTS 


ITURE ment ot GDP growth indicates a 2.7 percent 
R&D EXPEND 5 increase between 1995 and 1996 after adjusting for 


According to projections, total R&D expenditures inflation—well over twice the growth in inflation- 
in the United States are expected to reach $184.3 adjusted R&D. 


billion in 1996—a 3.2 percent increase over the 
$178.6 billion spent in 1995. The preliminary 1995 


figure represents a 6 percent increase in R&D « Industry will provide $113.5 billion for R&D in 
spending over the 1994 level. In inflation-adjusted 1996, by preliminary tabulations, representing a 3.5 
terms, total R&D expenditures rose by 4 and |! percent increase over 1995 spending in real 

percent in 1995 and 1996, respectively; the 1995 (inflation-adjusted) terms. Preliminary Federal 
increase was the largest since 1985. R&D funding in 1996 is expected to be $61.9 


billion (chart 1), a 3.0 percent decline in real terms 
from the preliminary 1995 level. Most of the 
remaining R&D funds is expected to come from 


R&D growth continues to be outpaced by the 
growth of the economy as measured by gross 
domestic product (GDP). Preliminary measure- 


Expenditure by source (1996=$184.3 billion) Expenditure by performer (1996=$184.3 billion) 


Universities & Colleges, 
3% 


Universities 
& Colleges, 
15% 


Expenditure by character of work (1996=$184.3 billion) Employment by sector of full-time equivalent R&D 
scientists and engineers in 1993=962,700 


Federal 
Government 
6% 


Universities, 
Colleges, and 
Other Non-profit 
Institutions 
14% 


NOTES: Details may not add to 100 percent because of rounding. R&D funds for federally funded R&D 
centers are induded in their affiliated sectors. 


SOURCE: National Sdence FoundatiowSRS 


universities and colleges and other nonprofit 
institutions, and the State and local governments 
supporting them. Their projected $9.0 billion in 
support in 1996 is virtually unchanged in real terms 
(only 0.3 percent higher) from the 1995 level. 
(These estimates are based on performer surveys 
and modeling techniques outlined in appendix A.) 


Growth in total U.S. R&D expenditures has been 

_ Slow since the mid-1980s. From 1980 to 1985, 
R&D spending increased on average by 6.6 percent 
per year in real terms. From 1985 to 1996, it 
slowed to 1.4 percent, compared to a 2.6 annual 
real growth in GDP. Slackening in both Federal 
and non-Federal funding of R&D as a proportion of 
GDP has contributed to this slowing, though 
Federal funding has been declining at a faster rate. 


As a result of recent R&D trends, the proportion of 
GDP spent on R&D activities dropped to an 
estimated 2.48 percent in 1996, its lowest share 
since 1981. 


From 1980 to 1985, national expenditures on R&D 
activities were fueled largely by major increases in 
Federal funding for defense-related R&D programs. 
Defense R&D rose from 50 percent of the Federal 
R&D budget authority in 1980 to 68 percent in 
1985. The defense share peaked at 69 percent in 
1986 before declining fairly steadily to its prelimi- 
nary 54.7 percent share of the 1996 Federal R&D 
budget authority (as proposed in the 
administration’s 1997 budget). 


The Federal share of R&D funds first fell below 50 
percent in 1978; between 1980 and 1988, the 
Federal Government consistently provided 45 to 47 
percent of all funds spent on R&D in the United 
States. Its share has dropped substantially since 
then. Its preliminary share of 33.6 percent for 1996 
is the lowest recorded since the present data series 
began in 1953. 


Non-Federal support for R&D fell from a 7.2 
percent average annual real rate of increase over 
1980-85 to a preliminary 3.3 percent growth rate 
for the 1985-96 period. 


U.S.-INTERNATIONAL COMPARISONS 


* 


e 


The United States spends more money on R&D 
activities than does any other country. In fact, in 
1994 it spent more than Japan, Germany, France, 
and the United Kingdom combined. 


In 1994—1the latest year for which foreign data are 
available--the United States spent 2.49 percent of 
its GDP on R&D. In comparison, Japan spent 2.69 
percent of its GDP; France, 2.38 percent; Germany, 
2.33 percent; the United Kingdom, 2.19 percent; 
Canada, 1.57 percent; and Italy, 1.19 percent. 


The nondefense R&D/GDP ratio for the United 
States in 1994 was 2.00 percent; this was consider- 
ably lower than the ratios for Germany (2.26 
percent) and Japan (2.66 percent). France and the 
United Kingdom, which have substantial defense 
R&D efforts, each reported nondefense R&D/GDP 
ratios closer to that of the United States—roughly 
2.09 for France (in 1993—the figure for 1994 
being unavailable) and 1.88 percent for the United 
Kingdom. The ratio for Canada was 1.53 percent, 
and Italy’s was 1.14 percent. 


R&D PERFORMANCE BY SECTOR 


° 


Industry is expected to account for 73 percent of 
the Nation’s 1996 R&D performance total. The 
projected $134.2 billion in R&D performance by 
industry represents a 2 percent real increase over 
the preliminary 1995 total. Most (83 percent and 
growing) of industry’s expected R&D performance 
total, including industry-administered FFRDCs, 
will be company funded; Federal funding is likely 
to account for the rest (17 percent). The Federal 
share of industry’s performance total has fallen 
considerably; it had been 33 percent of the industry 
total in 1987. 


The Federal Government will perform an estimated 
$16.2 billion of R&D in 1996 (in current dollars). 
This figure is slightly lower than the preliminary 
level for 1995, $16.4 billion, which reflects a real 
decline of 3.3 percent. Federal agencies account 
for 9 percent of the projected national R&D 
performance effort; this reflects a continuation in 


the gradual decline of Federal funding as a percent- 
age of total R&D that began in the mid-1970s. 
‘hese statistics are exclusive of the R&D perfor- 
mance undertaken by FFRDCs, which are included 
in the totals of the administering sectors. 


- Universities and colleges—excluding academically 
administered FFRDCs—account for 12 percent 
($22.4 billion) of the projected 1996 national R&D 
performance effort. According to these preliminary 
findings, there has been virtually no change (less 
than 0.1 percent) between 1995 and 1996 in the 
amount of real R&D performance carried out at 
universities and colleges. 


R&D PERFORMANCE BY STATE 


- Data are available on the State distribution of 1993 
R&D performance by industry, academia, and 
Federal agencies, and the federally funded R&D 
activities of nonprofit institutions. The distribution 
of R&D performance by State, not unlike the 
distribution of gross state product (GSP) by State, 
is highly concentrated. 


- Six States (California, New York, Michigan, 
Massachusetts, New Jersey, and Pennsylvania, in 
decreasing order of R&D performance) accounted 
for roughly one-half of the U.S. total R&D in 1993; 
10 States (adding Maryland, Texas, Illinois, and 
Ohio) accounted for approximately two-thirds. In 
each of these 10 States, at least $6 billion (in 
constant 1993 dollars) was spent on R&D. 


- The highest 24 States in R&D, plus the District of 
Columbia (which would rank 20th in R&D perfor- 
mance if it were ranked as a State), collectively 


accounted for approximately 91 percent of the 
R&D conducted nationwide in 1993. 


- Asa percentage of GSP, R&D performance in New 
Mexico was largest—8.1 percent. California, 
which led the Nation in terms of total R&D perfor- 


mance ($33.7 billion in constant 1993 dollars), had 
an R&D/GSP ratio of 4.3 perceat—seventh highest 
among the States. 


CHARACTER OF R&D Work 


Preliminary findings indicate that, in 1996, the 
United States will spend $29.8 billion on the 
performance of basic research (16 percent of total 
R&D expenditures), $38.8 billion on applied 
research (21 percent), and $115.8 billion on devel- 
opment (63 percent). 


- Compared to 1995, R&D performance in 1996 
reflects a projected 0.9 percent decrease, in real 
terms, for basic research; a 1.0 percent real in- 
crease for applied research; and a 1.5 percent real 
increase for development. 


- The Federal Government provides the majority of 
funds for basic research. Its share of basic re- 
search support has dropped over time as a percent- 
age of all support—from 70 percent in 1980 to a 
preliminary 58 percent in 1996. 


R&D SCIENTISTS AND ENGIJEERS 


The estimated number of scientists and cagineers 
(S&Es) employed in 1993 on R&D activities in the 
United States was approximately 962,700. This 
figure reflects virtually no change (a 0.2 percent 
increase) from the 1991 level of 960,400. It 
reflects a 20 percent increase over the 1985 figure 
of 801,900, the first year for which revised national 
tabulations are derived. 


- In 1993, industry employed 79.4 percent of these 
R&D personnel. The industrial classification with 
the largest share of these employees was the 
nonmanufacturing sector, which accounted for 25.3 
percent of industry R&D employment. This finding 
illustrates a dramatic change from only 6 years 
earlier, when the transportation equipment industry 


had nearly twice as many R&D personnel as the 
nonmanufacturing sector (187,800 employees 
versus 99,200, respectively). 


There were 463,000 employed doctoral scientists 
and engineers in the United States in 1993; 41 
percent of these reported R&D as their primary 


work activity. Teaching as a primary activity 
accounted for 22 percent; managemenUsales/ 
administration, 18 percent; computer applications, 
4 percent; and other professional services, 15 
percent. 


TRENDS IN NATIONAL R&D SuPPORT 


U.S. expenditures on research and development 
(R&D) are expected to reach $184.3 billion in 1996 
(chart 2). This figure represents a 3 percent increase 
over preliminary 1995 expenditures ($178.6 billion in 
current dollars) or a 1 percent change after adjusting 
for expected inflation.’ The 1995 level of R&D expen- 
ditures represents a 6 percent increase, in current 
dollars, over the 1994 level ($168.1 billion). In infla- 
tion-adjusted terms, total R&D expenditures rose by 4 
percent in 1995, the largest real increase since 1985. 
However, growth in R&D continues to be outpaced by 
growth of the economy, as measured by gross domestic 
product. GDP growth between 1995 and 1996 is 
expected to be approximately 5.0 percent in current 
dollars, or 2.7 percent after adjusting for inflation.’ 


In 1996, the Federal Government will provide 33.6 
percent ($61.9 billion in current dollars) of total 
projected funds for R&D; industry will supply 61.6 
percent ($113.5 billion in current dollars); and the 
remaining sectors of the economy—..e., State govern- 
ments, universities and colleges, and other nonprofit 
institutions—will contribute 4.9 percent ($9.0 billion). 


This funding of R&D continues the trend of slow 
growth in real R&D support which began in 1986. Not 
since the early 1970s has there been a period of such 
protracted low growth in national R&D support. 
Starting in 1969 and for nearly a decade thereafter, 
R&D growth failed to keep up with either inflation or 
general increases in economic output. In fact, between 
1968 and 1975, real R&D expenditures declined 7 
percent; this drop was due to a deemphasis by both 
business and Government on funding for research 
programs. Federal funding in particular fell consider- 


' For a discussion of how dollar amounts are adjusted for 
inflation in this report, see appendix A, section on “Controlling for 
Inflation and Foreign Currency.” 


? Expressions like “R&D growth in 1996" and “R&D growth 
between 1995 and 1996” are equivalent, because both measure the 
change in R&D from year-end 1995 to year-end 1996. When 
intervals are given, the comparison is made between year-end 
figures for the years mentioned, e.g., “R&D growth in 1990-1996” 
refers to the change from year-end | 990 to year-end 1996. 


ably during this period (down 21 percent in real terms). 
Both Federal defense- and nondcfense-related R&D 
programs declined (chart 2). 


Following the economic recovery from the 1974 oil 
embargo and the 1975 recession, a significant funding 
reversal occurred. U.S. R&D expenditures increased in 
real ierms by approximately 67 percent from 1975 to 
1985, compared with a 33 percent rise in real GDP 
over the same period. 


During the first half of this period (1975-80), there 
was considerable growth in Federal R&D funding for 
nondefense activities. Although defense-related R&D 
expenditures rose annually, much of the Federal R&D 
gain was attributable to energy-related R&D (particu- 
larly nuclear energy development) and to greater 
support for health-related R&D. Non-Federal R&D 
increases were concentrated in industry and resulted 
largely from greater emphasis on energy conservation 
and improved use of fossil fuels. Consequently, energy 
concerns fostered increases in R&D funding by both 
Federal and non-Federal sources. Support for energy 
R&D rose 140 percent in real terms between 1974 and 
1979 and accounted for one-half of the national in- 
crease in real R&D spending. 


Overall, the U.S. constant-dollar investment in total 
R&D grew at an average annual rate of 3.9 percent 
during 1975-80. Although the rate of increase re- 
mained rather steady through 1982 (approximately 4 
percent annually), the focus of the national R&D effort 
began to shift heavily toward defense-related activities 
in the early 1980s. Largely as a result of increases in 
defense R&D, growth in real R&D expenditures 
accelerated to an average annual rate of 8.1 percent 
over 1982-85: Not since the spending initiative toward 
space exploration in the early 1960s had R&D in the 
United States grown so rapidly during any 3-year 
period. On average, from 1980 to 1985, R&D spend- 
ing increased 6.6 percent per year in real terms. 


‘Industry R&D expenditures on energy and pollution 
abatement also slowed at this time. In fact, in 1981 and 1982, 
such expenditures increased at only one-third the rate reported for 
the previous 4 years. 
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Based on GDP implicit price deflator. 
NOTE: Data are preliminary for 1995 and 1996. 
SOURCE: Nationa! Science Foundation/SRS; table C-3 


This pattern of a generally increasing rate of real 
R&D growth, however, changed abruptly in the mid- 
1980s. From 1985 to 1996, R&D spending slowed to a 
1.4 percent annual real rate of increase, compared to a 
2.6 annual real growth in GDP. Some slackening of 
both Federal and non-Federal funding of R&D as a 
proportion of GDP has contributed to this slowing. 
However, it is primarily the decline in real Federal 
R&D funding, as reported by R&D performers, that 
has contributed to the recent slowness of R&D growth.‘ 


TRENDS IN FEDERAL SUPPORT 


As a share of the national R&D total, Federal 
Government funding has continued to decline in recent 


‘In recent years, increasing differences have been detected in 
data on federally financed R&D as reported by Federal funding 
agencies, on the one hand, and by performers of the work (Federal 
labs, industry, universities, and other nonprofit organizations), on 
the other hand. This divergence in R&D totals is discussed in 
appendix A (and tables B-1 and B-2). 


years. Previously the primary provider of the Nation’s 
R&D funds, the Federal Government’s share of R&D 
funding first fell below 50 percent in 1978. From 1980 
to 1988, the Federal Government accounted for between 
45 and 47 percent of total R&D funding. The prelimi- 
nary Federal R&D funding in 1996, $61.9 billion (chart 
1), represents a 3 percent decline from the preliminary 
1995 level in real terms. Consequently, the Federal 
Government’s estimated share of R&D support for 
1996, 33.6 percent, is the lowest recorded since the 
present data series began in 1953.° 


Even with its declining share of the national total, 
Federal R&D funding grew from $41.4 billion in 1980 
(in constant 1987 dollars) to a preliminary level of 


* The sample design for estimating industry R&D expenditures 
was revised for 1991 and later years. The effect of the change in 
industry's sample design was to reduce the Federal share of the 
national R&D total to 38 percent in 1991, down from the 41 
percent share previously published for that year. See appendix A 
(and table B-4) for more information on these survey changes and 
their impact on R&D estimates. 


$47.4 billion in 1996 (in constant 1987 dollars); i.e., it 
grew by roughly 0.9 percent per year in real terms 
during this period. The rate of increase was strongest 
in the early 1980s and accounted for most of the gain 
for the entire decade. From 1980 to 1985, Federal 
R&D funding grew, on average, by 5.9 percent in real 
terms annually. Support then slowed considerably in 
1986, reflecting the budgetary constraints imposed on 
all Government programs, including those mandated by 
the Balanced Budget and Emergency Deficit Control 
Act of 1985 (also known as the Gramm-Rudman- 
Hollings Act) and subsequent legislation (notably the 
Budget Enforcement Act of 1990, which legislated that 
new spending increases be offset with specific spending 
cuts). Since then, Federal R&D data reflect the 
Government’s growing emphasis on deficit reduction 
and a shift in the balance between defense and domestic 
programs. Consequently, real Federal R&D support has 
declined on average by 1.4 percent per year over the 
1985-96 period, by preliminary calculations. 


Billions of constant 1987 dollars 


Practically all the gain in Federal R&D funding 
during the early 1980s was due to large increases in 
defense spending, as evidenced by the figures on the 
U.S. budget authority (chart 3). For example, defense 
activities of the Department of Defense (DOD) and the 
Department of Energy (DOE) accounted for roughly 
one-half of total Federal R&D budget authorizations in 
1980.° By 1986, such defense-related spending peaked 
at 69 percent of the Federal R&D budget authority. 


After 1986, Federal R&D spending priorities 
shifted—partially because of additional budgetary 
pressures, partially because of modifications in U.S. 
security measures in the international arena. Thus, the 
defense buildup in the early and mid-1980s was fol- 
lowed by a period of moderate reductions in the late 
1980s; a leveling of R&D spending in the early 1990s; 


* These percentage share calculations of defense-related 
R&D expenditures are based on Federal budget authoriza- 
tion totals, not on data reported by the performers of R&D. 
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and a return to planned, moderate reductions in the mid- 
1990s. Since 1986, the Federal budget authority for 
civilian-related R&D has grown faster than defense- 
related R&D. In particular, the budget allocation for 
health- and space-related R&D increased substantially 
between 1986 and 1996, with average real annual 
growth rates of 4.7 and 7.2 percent, respectively, using 
preliminary figures for 1996. The budget allocation for 
defense programs declined by an average real annual 
rate of 2.7 percent during the same period. As a result, 
in 1996, defense-related R&D accounts for an esti- 
mated 54.7 percent of the year’s total Federal R&D 
budget authority, in contrast to 69.3 percent for 1986. 


Based on preliminary figures, R&D accounts for 
more than 14 percent of the Federal defense-related 
budget authority for 1996, and 3 percent of the Federal 
nondefense authority (table 1). In nondefense areas, 
R&D accounts for 69 percent of general science funds, 
nearly all of which (94 percent) is devoted to basic 
research (table 2). R&D accounts for 63 percent of 
funds for space research and technology, most of which 
(63 percent) is devoted to deve’, ment. In total Federal 
health funding, R&D represents 11 percent, most of 


which ($6.4 billion out of $11.9 billion) is devoted to 
basic research (table 2), and nearly all of which (95 
percent) is directed toward programs of the National 
Institutes of Health (NIH). 


Federally funded R&D on energy actually exceeds 
the total Federal budget authority for all energy-related 
activities. This is because the Department of E rergy, 
through the sale oi assets in 1996, had substantially 
more funds to spend in that year than it received from 
the Federal budget. Consequently, federally funded 
energy R&D as a percentage of the total budget for 
energy-based activities in 1996 is 125.9 percent 
(table 1). 


For the Nation as a whole, defense-related R&D 
climbed from 24.1 percent of the total R&D effort in 
1980 to 31.7 percent in 1987. In 1996, defense-related 
R&D fell to 17.9 percent of total R&D expenditures, 
according to preliminary findings (chart 4). These 
shares by national objective represent a distribution of 
performer-reported R&D data. They are distinct from 
the budget authority shares reported above which are 
based on the various functional categories that comprise 


7,871 12,543 62.8 
2,504' 1,989" 125.9" 
2,862 4,166 68.7 
1,877 20,669 9.1 
1,752 37,118 4.7 
1,178 6,935 17.0 
1,334 805,896 0.2 


"R&D is greater than total budget authority because of offsetting receipts from sales of the Strategic 
Petroleum Reserve, which reduced total budget authority. Indudes budget-authority from mandatory spending. 


NOTES: 


Because of rounding, components may not add to the totals shown. Data are derived from the administration's 


1997 budget proposal. On-budget totals are for all Federal Government transactions except those of the 
socal security trust funds (Federal Old-Age and Survivors Insurance and Federal Disability Insurance Trust 


Funds) and the Postal Service. 


SOURCES: National Scence Foundation/SRS, and Office of Management and Budget 
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NOTES: Data are preliminary for 1995 and 1996. Details may not sum to totals because of rounding. 


the Federal budget. (See appendix A.) Between 1982 
and 1996, space-related R&D funding has annually 
accounted for between 3 and 5 percent of the national 
R&D total. 


With regard to “civilian-related” R&D (nondefense- 
nonspace programs), Federal funding accounts for 11.7 
percent of total R&D (Federal and non-Federal) in 
1996, by preliminary calculattuns (table C-14). This 
percentage is not much higher than it was in 1993, 10.6 
percent, which was the lowest it had been since 1962. 
Such federally supported, civilian-related R&D as a 
percentage of all U.S. R&D reached a peak of 18.6 
percent in 1979, but has remained relatively constant— 
between 10 and 12 percent—since 1986. 


Preliminary estimates of Federal R&D obligations 
for 1996 indicate that seven Federal agencies have 
R&D obligations of over $1 billion: DOD, DOE, the 
Department of Health and Human Services (HHS), the 
National Aeronautics and Space Administration 
(NASA), NSF, and the Departments of Agriculture and 
Commerce. DOD has the largest share (49 percent) of 
Federal R&D obligations ($33.7 billion), followed by 
HHS (17.2 percent), NASA (11.8 percent), DOE (9.9 
percent), NSF (3.3 percent), Department of Agricul- 
ture (2.0 percent), and Department of Commerce (1.9 
percent) (table 3). 


In contrast to total R&D obligations, only three 
agencies have intramural R&D expenditures that 
exceed $1.0 billion in 1996, including costs associated 
with planning and administering extramural R&D 
programs: DOD, HHS (which includes NIH), and 
NASA.’ These three agencies together account for 
77.9 percent of all Federal R&D obligations for 1996, 
and 75.0 percent of Federal intramural R&D. 


’ Estimates are for FY 1996 Federal intramural obligations as 
reflected in the administration's 1997 budget proposal (see 
appendix A) and cover costs associated with planning and adminis- 
tering intramural and extramural R&D programs by Federal 
personnel as well as actual intramural R&D performance. See 
NSF, Federal Funds for Research and Development: Fiscal Years 
1994, 1995, and 1996, NSF 94-328 (Arlington, VA, 1996). 


TRENDS IN NoN-F EDERAL SUPPORT 


Concurrent with the 1980-85 gains in Feder2] R&D 
spending, R&D support from non-Federal sources also 
grew substantially—by 7.2 percent per year after 
inflation during this period. However, between 1985 
and 1996, by preliminary calculations, growth of non- 
Federal real R&D funding slowed considerably, to an 
average annual rate of 3.3 percent. 


Most non-Federal R&D support is provided by 
industry. Of the projected 1996 non-Federal total 
($122.4 billion in current doilars), 92.7 percent ($113.5 
billion) is company funded. This levei of industry 
funding represents a real increase of 3.5 percent over its 
1995 level. Industry’s share of national R&D funding 
had first surpassed that of the Federal Government in 
1980, and it has remained higher ever since. From 
1980 to 1985, industrial support for R&D grew, in real 
terms, at an average annual rate of 7.3 percent. This 
growth was maintained through both the mild 1980 
recession and the more severe 1982 recession (chart 5). 
Key factors behind increases in industrial R&D in- 
cluded a growing concern with international competi- 
tion, especially in high-technology industries; the 
increasing technological sophistication of products, 
processes, and services; and general growth in defense- 
related industries such as electronics, aircraft, and 
missiles. 


Between 1985 and 1994, growth in R&D funding 
by industry was much slower than previously, averag- 
ing only 2.8 percent per year in real terms. The growth 
in industrial R&D funding was only slightly greater 
than the growth of the economy (2.5 percent) over the 
same period in terms of real GDP. However, on the 
basis of preliminary figures for 1995 and 1996, indus- 
trial R&D support from 1994 to 1996 grew, in real 
terms, by 4.8 percent per year, compared with a 3.0 
percent real annual growth in the economy over the 
same period. 


While these figures indicate general trends, as an 
examination of the industrial sector in the aggregate, 
they reveal little about the underlying factors influenc- 
ing R&D performance or support, because R&D 
budget decisions vary substantially across different 
industries. Thus, trends in industrial R&D may be as 


Total R&D Percent of in real 
Tota! R&D | obligations asa | Intramural R&D| Agency R&D | intramural R&D 
Cotygetans Umilkons! percent share of (milons of obligations that | from previous 
Agency of current dollars) | Federaltota | cwrent dollars) | are intramural “year 

Department of Defense... oo ecccseeecsssseeeeeevvvenee- 33, 706.0 48.9% 7,848.2 23.3 118 
Department of Health & Human Sarwoces) ooo. 1,828.2 17.18 2,345.4 198 11 
National Aeronautics & Space Administration .................. 8,105.7 11.77 2,026.4 25.0 7.3 
Department of Energy... ooo ccccccsesssesessesvssvesseeeeeeeee. | 6,842.3 9 94 706.7 10.3 11.4 
National Soence Foundation ooo cccccccsssseereeeeee- 2,303.1 3.35 226 1.0 7.4 
Department of Agriculture. oc eeccesssesssssneerneveed 1,393.1 2.02 937.9 67.3 12 
Department of Commerce... oc esecesensrecveeneennees 1,325.8 1.93 741.8 56.0 9.7 
Department of Trameportation. 0... eceseseceenenennee 710.1 1.03 244.1 344 18.5 
Department of the Intenion. eee eee 683.2 0.99 5% 9 87.2 46 
Environmental Protection AQ@NOy................0s.cevveeeeeeeene 676.4 0.98 150.7 22.3 13.6 
Department of Veterans Affairs. ooo ec cescseeeneen 258.0 0.37 256.0 99 2 26 
Agency for international Development... 222.0 0.32 25.4 11.4 39.8 
Department of EQucation. o.oo ccecessvesesssessnseeeeeenvee 188.3 0.27 8.9 47 3.9 
Smithsonian Institution... ecceccceeovssecooseseseeeoeeeeeeee 129.2 0.19 129.2 100.0 12 
Tennessee Valley Authority... ce cceceeeeeeneennnenes 103.4 0.15 103.4 100.0 8.9 
Nudear Regulatory COMMISSION... ............cececeseeeeneeenes 81.8 0.12 128 15.6 2.7 
Department Of LABOF. oo... ccecccsessssessveessesssveveesnennvenens 67.2 0.10 10.1 15.0 0.1 
Department Of RUSHIOG. oo ccccccscssesssevessssssveeeseenennenees 53.5 0.08 143 26.7 16.0 
Department of the Treasury.............ccc..scsvvsssesseeeeveeee 52.8 0.08 43.9 83.1 2.0 
Department of Housing & Urban Development................. 42.5 0.06 21.5 50.6 13.9 
Social Security Administration’ o.oo... ccccscccsecsssssseeon 37.2 0.05 16.0 43.0 NA 
US Intemational Trade COMMISION. ...............cccccceceeeeeee 10.8] 0.02 10.8 100.0 3.8 
Ee 9.7 0.01 9.7 100.0 19 
Department Of State... .....ccccccccccscsessssveessesessevessneeneved 5.4 0.01 0.4 74 4.9 
Te 7.0 0.01 5.3 75.7 3.7 
Entire Federal Government? ..........ccccccccesessessesesssessveee 68,842.4 100.00 16,287.3 23.7 58 
"Intramural activities indude actual intramural R&D performance and the costs assoaated with the planning and administration of both intramural and 
extramural programs by Federal personnel. For the definition of intramural performers, see Definitions for Classification and Measurement, in 
Appendix A. 
*Based on fiscal year GDP implicit price deflators for 1995 and 1996 (Table C-1). 
* As of March 31, 1995, the Social Security Administration became an independer? agency, and no longer part of the D >artment of Health 
and Human Services. 


* indudes: Advisory Commission on intergovernmental Relations, Appalachian Regional Commission, Consumer Product Safety Commission, Federal 
Communications Commission, Federal Trade Commisson, National Archives and Records Administration, US Arms Control and Disarmament 


Agency, and US Information Agency. 
* Numbers do not total exactly, due to rounding 


SOURCE: National Scence Foundation’SRS, Survey of Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996 


Federal Government 


NOTE: Data are preliminary for 1995 and 1996. 


SOURCE: National Saence Foundation/SRS; table C-3 


much dependent on specific factors affecting specific 
industries within the economy as they are dependent on 
global factors that affect all industries as a whole. 


Companies with the largest annual growth in real 
R&D performance from non-Federal sources between 
1984 and 1994 have been in the following industrial 
sectors: nonmanufacturing* (18.1 percent); chemicals 
and allied products, rubber products, and other manu- 
facturing industries’ (each slightly more than 4.4 
percent); and paper and allied products (slightly under 


*See appendix A, section on “Use of “Nonmanufacturing’ as a 
Single Industrial Category.” Also note that, as a result of recent 
improvements (since 1992) in the NSF sampling of firms located 
in the service sector, it is not clear to what extent the 
nonmanufacturing sector has rapidly expanded its share of the 
Nation's R&D, or how much of the apparent increase is due solely 
to improved measurement techniques. 


* These include companies in Standard Industral Classifica- 
tion Codes 27, 31, and 39, which are, respectively: printing, 
publishing, and allied industries; leather and leather products; 
and miscellaneous manufacturing industries (¢.g., jewelry, 
musical instruments, toys, pens, bunal caskets, and scenery for 
theaters). 


4.4 percent). Those industnes experiencing the greatest 
annual declines (negative growth) in R&D over the 
same period were: stone, clay, and glass products (-5.5 
percent); machinery (-4.7 percent); petroleum refining 
and extraction (-4.6 percent); and primary metals (-3.4 
percent) (table 4). 


National R&D funding from ocher non-Federal sec- 
tors—namely academic and other nonprofit institutions, 
including the support they receive from State and local 
governments—has been generally more consistent over 
time. It grew at an average annual reai rate of 4.6 per- 
cent between 1980 and 1985, and, by preliminary cal- 
culations, 5.2 percent between 1985 and 1996. The 
projected $9.0 billion in funding in 1996 is virtually un- 
changed in real terms (only 0.3 percent higher) from its 
1995 level. Most of these R&D dollars are used for re- 
search within the academic sector. 


13,29 2,245 1,939 4.62 
3§ 9,312 8,011 4.66 
32 76 553 5.53 


"The definition of this group in terms of the SIC codes it indudes changes between 1990 
and 1991, limiting the usefulness of comparing 1984 and 1994 figures. (See table C-30.) 


Sources: Nationa Soence Foundation/SRS, denved trom tables C-! and C-30 
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MEASURES AND COMPARISONS OF 
NATIONAL RESOURCES FOR R&D 


This section examines two indicators of R&D 
spending: (1) the ratio of total R&D expenditures to 
GDP and (2) the ratio of Federal funds expended for 
R&D to total Federal funds. Also presented is a 
comparison of U.S. R&D resources with those of other 
countries. These measures and comparisons show that 
the U.S. commitment to R&D seems to have plateaued 
during the past decade. Relative to the increases of its 
major international competitors, the U.S. R&D effort 
has eroded slightly, although many of these countries 
are also now experiencing a reduction in their R&D 
expenditures. 


U.S. R&D/GDP Ratio 


Growth in R&D expenditure should be examined in 
the context of the overall growth of the economy during 
the same period, given the significance of such factors 
as population growth, capital accumulation, and 
technological advancement. The ratio of R&D expendi- 
tures to GDP may be used as a measure of the Nation’s 


commitment to R&D. In 1996, total U.S. support for 
R&D is expected to reach $184.3 billion. This sum 
represents 2.48 percent of estimated GDP— $7.428 
trillion—slightly lower than the preliminary 1995 
percentage of 2.52 (table C-15). 


A review of U.S. R&D expenditure as a percentage 
of GDP over time shows an initial low of 1.38 percent 
in 1953 at the start of the time series, rising to a peak of 
2.91 percent in 1964, followed by a gradual decline to 
2.16 percent in 1978. The current expected ratio of 
2.48 for 1996 is the lowest it has been since 1981, and 
reflects a downward trend since 1991. The initial drop 
in the R&D/GDP ratio from its 1964 peak largely 
reflected Federal cutbacks in defense and space R&D 
programs, although gains in energy R&D activities 
between 1975 and 1979 resulted in a relative stabiliza- 
tion of the ratio at around 2.2 percent. Over the entire 
1965-78 period, the annual percentage increase in real 
R&D was less than the annual percentage increase in 
real GDP (chart 6). 


hart 6. Annual changes in GDP and R&D. and the R&D GDP ratio: 1 


based on constant 1987 dollars) 
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From 1978 to 1985, the R&D/GDP ratio increased 
steadily from 2.16 to 2.82 percent. This increase was 
as much due to a slowdown in GDP growth as to 
increased spending on R&D activities. For example, the 
1980 and 1982 recessions resulted in a slight decline in 
real GDP with no corresponding reduction in R&D 
spending. In contrast, during previous recessions, 
changes in funding for R&D tended to match or exceed 
the adverse movements of the broader economy. 


Since 1985, the R&D/GDP ratio has exhibited a 
downward trend, due to declining growth in Federal 
R&D expenditures and slow-to-declining growth in 
non-Federal R&D expenditures.'° In the 11 years from 
1985 to 1996, real GDP grew by 2.6 percent per year, 
while R&D grew by only 1.4 percent. 


'0 See appendixes A and B for explanations and summary 
statistics detailing the effects on the U.S. R&D/GDP ratios from 
recent changes in the NSF survey of industry R&D performance. 


U.S. FEDERAL R&D Funps/ 
TOTAL BUDGET RATIO 


One way to gauge the Government’s priority for 
R&D is to compare Federal outlays for R&D with 
Federal outlays for all purposes.'' Total Federal 
outlays (for on-budget programs only) for 1996 are 
estimated at $1.27 trillion.'? R&D is expected to 
account for 5.3 percent ($67.7 billion) of those total 
outlays (chart 7 and appendix table C-24). 


'' This idea is applicable in most years. However, in some 
years, Federal outlays for purposes other than R&D may reflect 
extenuating circumstances such as a major war rather than “the 
Government's priority for R&D.” 


'? Almost all off-budget receipts and disbursements are for 
social security programs (the Federal Old-Age and Survivors 
Insurance and the Federal Disability Insurance trust funds) which 
are excluded from the budget totals by the isalanced Budget and 
Emergency Deficit Control Act of 1985. Preliminary off-budget 
outlays for FY 1996, as provided in the President's 1997 budget 
proposal, are $302 billion (in current dollars). See Office of 
Management and Budget, The Budget of the United States 
Government, Fiscal Year 1997 (Washington, DC: U.S. Govern- 
ment Printing Office, 1996). 


DOD R&D outlays’ 


DOD total military outlays 


Non-DOD R&D outlays ee Te Te Peet 
4r Total non-DOD outlays, excuding interest 
2 q 
0 aoe 4 ‘ " A + A. " 4 - —_ 7’ ins Din + Zp " " " ate 
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1996 


NOTES: Exdudes off-budget outlays, which are mostly for social security programs. Data are preliminary for 1995 and 
1996. DOD R&D outlays are not strictly comparable to "defense R&D", as they do not indude Department of 


Energy (DOE) atomic weapons R&D. 


SOURCES: National Science Foundation/SRS, Department of Commerce, and Office of Management and Budget; table C-24. 
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From 1970 to 1983, R&D outlays as a percentage 
of total outlays declined steadily—especially during the 
early 1970s—dropping from 9.0 to 5.5 percent. This 
trend was dominated by a sharp fall in nondefense 
R&D outlays as a proportion of all nondefense outlays 
(excluding interest on the national debt), which declined 
from 10.7 percent in 1970 to 4.3 percent in 1983. The 
declining share of nondefense R&D was not confined to 
one or two agencies but was a result of both slow 
growth in most non-DOD agencies’ R&D outlays and a 
relatively rapid expansion of the non-R&D component 
of the Federal budget for civilian agencies. In contrast, 
throughout the same period, R&D conducted by the 
Defense Department as a proportion of total DOD 
outlays went from a low of 9.3 percent in 1970, toa 
peak of 11.3 percent in 1974, to 10.3 percent by 1983. 


After 1983, the percentage of all Federal outlays 
devoted to R&D first moved up and then back down. 
The ratio peaked at 6.4 percent in each year of the 
1987-89 period, but has dropped steadily since then to a 
preliminary level of 5.3 percent in 1996. Most of the 
increases in Federal R&D/total outlays in 1984-86 were 
due to relatively large increases in DOD R&D outlays. 
Before 1990, this increase in DOD R&D was not offset 
by the relative decline in non-DOD R&D—as had been 
the case in the 1970s—or by the growing share of the 
Federal budget for interest payments.'’ In the 1990s, 
the declining R&D outlay ratio can be attributed to a 
relative decrease in non-DOD R&D as a proportion of 
non-DOD, non-interest, outlays. Concurrently, how- 
ever, R&D has taken on relatively increasing impor- 
tance in a shrinking DOD budget. 


INTERNATIONAL COMPARISONS 


Given the size of its economy, the United States 
spends more money on R&D activities than does any 
other country. In fact, it spends more than Japan, 
Germany, France, and the United Kingdom combined 
(appendix table C-21). Yet from 1990 to 1994, total 
R&D expenditures stagnated or declined in the United 
States, Japan, Germany, France, the United Kingdom, 


and Italy. Indeed, for more than a decade, these coun- 
tries have displayed similar aggregate R&D trends: 
substantial inflation-adjusted R&D growth in the early 
1980s, followed by a general tapering off in the late 
1980s, and then level or declining real R&D expendi- 
tures into the 1990s. For most of these countries, 
economic recessions and budgetary constraints had the 
effect of slowing both industrial and government 
sources of R&D support. In particular, both factors 
contributed to major reversal of R&D trends in Japan, 
where R&D spending declined recently after experienc- 
ing inflation-adjusted gains of about 8 percent annually 
during the previous decade. The same is true for the 
United Kingdom and Italy, where real growth in the 
1980s gave way to declining R&D expenditures there- 
after (chart 8). 


Additionally, geopolitical changes have resulted in 
cutbacks in government support for defense-related 
R&D that, in turn, have reduced reported national 
R&D growth patterns in some countries—most notably, 
the United States and France. For Germany, the 
integration of the former East German science and 
technology system into that of West Germany’s market 
economy resulted in an apparent jump in the nation’s 
R&D effort in 1991. This growth, however, was 
subsequently scaled back in an effort to restructure and 
close unnecessary research institutions. '* 


R&D/GDP Ratios 


The R&D/GDP ratio discussed above can be used 
to determine the relative emphasis placed on R&D 
activities by the United States and other countries, 
which is not directly related to the size of their econo- 
mies. Use of this ratio bypasses many of the problems 
in interpretation caused by inflation, exchange-rate 
fluctuations, different unit costs, and variations in the 
volume of research efforts. Caution must nonetheless 
be exercised in making even these international com- 
parisons, because each country measures its R&D 
somewhat differently. 


'*As a percentage of total Federal on-budget outlays, interest 
payments on the national debt rose from 13.8 percent in 1983 to 
19.4 percent in 1989. In 1996, the preliminary share of on-budget 
outlays for interest payments is 21.8 percent (see table C-24). 


'* For more detailed discussion of these changes, see National 
Science Board, Science & Engineering Indicators—1996, NSB 96- 
21 (Washington, DC: U.S. Government Printing Office, 1996). 
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SOURCE: National Scence Foundation/SRS; table C-21 


In 1994—the latest year for which foreign data are 
available—the United States spent 2.49 percent of its 
GDP on R&D. In comparison, Japan spent 2.69 
percent of its GDP; France, 2.38 percent; Germany, 
2.33 percent; the United Kingdom, 2.19 percent; 
Canada, 1.57 percent; and Italy, 1.19 percent. 


During the early to mid-1960s, the United States 
ranked highest among these countries in terms of R&D/ 
GDP ratio. After 1964, however, the U.S. ratio began 
to decline, as Federal R&D spending for defense and 
space was cut back and the U.S. GDP continued to 
increase. At the same time, the ratios of other coun- 
tries—notably (West) Germany and Japan—slowly 
increased. These trends continued until the late 1970s, 
when the U.S. ratio had dropped to 2.2 percent and was 
roughly equal to those of (West) Germany, the United 
Kingdom, and Japan. 


From the late 1970s through the eariy 1980s, the 
ratios in all of the industrialized countries just men- 
tioned, with the exception of the United Kingdom, were 
again increasing. By 1985, they had reached 2.82 
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percent for the United States, 2.72 percent for (West) 
Germany, 2.58 percent for Japan, 2.27 percent for the 
United Kingdom, and 2.25 percent for France (appen- 
dix table C-21). These ratios have fluctuated within 
narrow ranges since 1985. Japan’s ratio peaked at 2.89 
percent in 1990 and then dipped back to 2.69 percent in 
1994 (chart 9). The ratio for Germany peaked at 2.88 
percent in 1987 but has since declined to 2.33 percent 
in 1994—a result, in part, of the reunification of 
Germany and its subsequent effects on official statis- 
tics. The R&D/GDP ratio for France rose continually 
from 1.97 percent in 1981 to 2.45 percent in 1993, but 
in 1994 fell to 2.38 percent. The United Kingdom’s 
ratio remained between 2.16 and 2.29 during the period 
1983-94. As previously noted, the U.S. ratio fell 
continually after a peak of 2.82 percent in 1985, as a 
result of declining defense R&D funding (appendix 
tables C-21 and C-22). 


The separation of R&D into defense and nonde- 
fense components allows for an examination of the ratio 
of nondefense R&D to total GDP. In 1994, the most 
recent year for complete data, the United States had a 
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SOURCE: National Science Foundation/SRS; tables C-21 and C-22 


nondefense R&D/GDP of 2.0 percent. Compared with 
the industrialized countries under discussion, the United 
States ranks fourth in terms of nondefense R&D/GDP , 
below Japan (2.7 percent), Germany (2.3 percent), and 
France (2.1 percent),'* but above the United Kingdom 
(1.9 percent), Canada (1.5 percent), and Italy (1.1 
percent) (chart 9). Roughly 80 percent of the U.S. 
R&D effort in 1994 was devoted to nondefense activi- 
ties, as compared with 99 percent for Japan. 


R&D SCIENTISTS AND ENGINEERS/ 
LABOR FORCE RATIOS 


Another useful measure for international compari- 
sons is the number of R&D scientists and engineers ina 
country as a proportion of its total labor force. The 
estimated number of scientists and engineers employed 
in full-time-equivalent (FTE) R&D jobs as a proportion 
of the total labor force is higher in the United States 
and Japan than in the other industrialized market 
economies under discussion. For the United States, 
FTE R&D scientists and engineers has tended to rise 
steadily—with minor fluctuations—from approximately 
0.55 percent of the labor force in 1976 to 0.76 percent 
in 1991. However, in 1993, the most recent year for 
which complete data are available, the number fell 
slightly to 0.74 percent, or 74 S&Es per 10,000 labor 
force (chart 10). 


'S For France, the 1993 ratio is cited, as the 1994 figure was 
not yet available. 
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In 1993, for the first time in recent history, Japan 
exceeded the United States in the proportion of all 
employees that are R&D S&Es—0.80 percent in Japan 
compared to 0.74 percent in the United States. This 
difference in the R&D S&E ratio between the United 
States and Japan is in sharp contrast to earlier values. 
For example, in 1981, the proportions were 0.62 for the 
United States and 0.55 for Japan.'® France and Ger- 
many also experienced significant increases in this 
proportion between 1981 and 1993: from 0.36 percent 
to 0.58 percent, and from 0.44 percent to 0.59 percent, 
respectively. In Canada, R&D S&Es increased from 
0.34 percent of the labor force in 1981 to 0.47 percent 
in 1991. In contrast, the United Kingdom and Italy 
show relatively smaller growth in this percentage. 
Overall, U.S. leadership in terms of the highest propor- 
tion of R&D S&Es in the labor force no longer holds, 
and is continuing to deteriorate in relation to other 
industrialized nations. 


'*Japanese and U.S. surveys on the number of scientists and 
engineers engaged in R&D are not strictly comparable. Estimates 
for most of the U.S. data are adjusted to capture full-time equiva- 
lence; Japanese surveys, on the other hand, ask for the total number 
of S&Es engaged in R&D regardless of the amount of time devoted 
to R&D. Japanese data on scientists and engineers exclude those 
engaged in R&D in the social sciences. The U.S. data exclude such 
personnel from the industry sector alone. The historical series for 
these U.S. personnel data was revised in this National Patterns. 
Data for 1985 and later years are not directly comparable with the 
data for 1984 and earlier years. See appendix A for a review of 
these changes. 
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SOURCE: National Scence Foundation/SRS: table C-20 


23 


NATIONAL R&D PERFORMANCE PATTERNS— 
BY SECTOR 


The sectoral shares of U.S. R&D performance, 
measured in terms of expenditures, have shifted slightly 
during the past decade. In 1980, industry performed 71 
percent of the Nation’s R&D; the academic sector— 
including FFRDCs administered by universities— 
accounted for 13 percent; the Federal Government, 12 
percent; and the nonprofit sector, 3 percent. As 
industry's defense-related R&D efforts accelerated in 
the early 1980s, its share of the performance total rose 
to a 1985 peak of 74 percent. Based on preliminary 
estimates for 1996, academic R&D performance now 
represents 12.2 percent of the U.S. total, Federal 
intramural R&D performance 8.8 percent, other 
nonprofit organizations 3.3 percent, and private indus- 
try 72.8 percent, leaving university-administered 
FFRDCs with 2.9 percent of the total (table 5)."’ 


From 1985 to 1996, R&D performance, in real- 
dollar expenditures, grew by 1.4 percent per year for all 
sectors combined, based on preliminary calculations for 
1996. This growth was not evenly balanced across 
sectors: R&D performance at universities and colleges 
(excluding FFRDCs) grew by 4.8 percent per year in 
real terms, compared with growth of 2.3 percent per 
year for nonprofit organizations, |.3 percent growth for 
industry, growth of 0.9 percent per year for academic 
FFRDCs, and a decline of 0.9 percent per year for 
Federal intramural performance. 


INDUSTRY 


R&D performance by private industry will reach a 
projected $134.2 billion in 1996, which includes $2.1 
billion spent by FFRDCs administered by industrial 
firms. This total represents a 2.0 percent real increase 
over the 1995 preliminary total (chart 11). That 1995 
total of $128.7 billion in current dollars reflects a much 
larger real gain of 5.9 percent over the previous year— 
the largest percentage gain in real industrial R&D 
performance since 1985. 


' The industry and nonprofit sectors’ performance totals 
reported here include R&D performed by FFRDCs administered by 
organizations in their respective sectors. However, in table C-2, 
R&D expenditures for these FFRDCs are reported separately. 


In 1996, R&D performed by industry that was not 
federally supported but financed almost entirely by 
companies themselves is 3.5 percent higher in real 
terms than its 1995 level, according to preliminary data. 
Overall, these data imply that private companies will 
fund approximately 83 percent ($111.0 billion) of their 
1996 R&D performance, with the Federal Government 
funding nearly all the rest ($23 billion, or 17 percent of 
total). Preliminary figures also indicate a 4.2 percent 
fall, in real terms, in Federal funds for industrial R&D 
activities between 1995 and 1996. As recently as 1987, 
the Federal funding share of industry’s performance 
total was 33 percent; however, this Federal share has 
been steadily declining since its 1959 peak of 59 
percent . 


Individual industries show very different R&D 
performance trends and shares of the industry R&D 
total since the early 1980s. R&D performance by 
manufacturers of aircraft and spacecraft/guided mis- 
siles manufacturers (Standard Industrial Classifica- 
tion—SIC—codes 372 and 376, respectively) has been 
the most volatile, representing, for example, 25 percent 
of total industry R&D performance in 1988, but only 
12 percent in 1994 (table 6). These movements can be 
partially explained by parallel shifts in Federal defense- 
related funding during the period. Overall, the greatest 
rates of annual growth in real R&D performance 
observed recently occurred in SIC code 283, drugs and 
medicines (9 percent), SIC codes 381-382, scientific 
and mechanical measuring instruments (20 percent), 
and “nonmanufacturing industries” (16 percent).'"* In 
this latter catch-all category, R&D activity is concen- 
trated in nonmanufacturing firms whose primary 
activity involves communications services and computer- 
related and engineering services. 


'* These rates are based on growth between 1984 and 1994, or 
between years within that interval for which data were available. 
The growth rate of R&D performance for drugs and medicines was 
based on a comparison of 1986 and 1994 real levels, since data 
were not available for 1984-85. Similarly, the growth calculation 
for scientific and mechanical measuring instruments used 1988 and 
1994 data. Growth for nonmanufacturing industries was based on 
1984 and 1994 levels. (See table C-29 for R&D performance in 
current dollars, and C-1 for deflators.) 
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Character of Work / Sourcesof | Federal Universities | @SS0cated | nonprofit distribution by 
Funds Government | industry’ | and colleges | FFRDCs* | institutions’ Tota sources 
[millions of current dollars} 
TOTAL R&D 
Federal Government................... 16,200 23,200 13,400 5,400 3,700 61,900 33.6% 
IMGUSHTY......--.-se-eeseeseeseeseeeseveee - 111,000 1,600 - 850 113,450 61.6% 
Universities and colleges... - - 5,800 - 5,800 3.1% 
Other nonprofit institutions. ........... - - 1,600 1,550 3,150 1.7% 
Si sinsisideaticthaintinietmeitdanseenttueceeal 16,200 134,200 22,400 5,400 6,100 184,300 100.0% 
Percent distribution, performers... 8.8% 72.8% 12.2% 2.9% 3.3% 100.0% 
BASIC RESEARCH 
Federal Government................... 2,500 900 9.500 3,000 1,250 17,150 57.6% 
IMGUSHIY.......-..eececceceeveeseesereseveee 6,000 1,000 390 7,390 24.8% 
Universities and colleges.............. - 3,600 3,600 12.1% 
Other nonprofit institutions........... 1,000 - 620 1,620 5.4% 
ee 2,500 6,900 15, 100 3,000 2,260 29, 760 100.0% 
Percent distribution, performers... 8.4% 23.2% 50.7% 10.1% 7.6% 100.0% 
APPLIED RESEARCH 
Federal Government... 4,900 4,300 2,850 1,000 1,050 14,100 36.4% 
IMGUSHIY........eseseseesessesveseeeseeeeed - 21,000 500 . 290 21,790 56.2% 
Universities and colleges.............. -- - 1,800 - -- 1,800 4.6% 
Other nonprofit institutions........... 500 560 1,060 2.7% 
sseeeimeniaenl 4,900 25,300 5,650 1,000 1,900 38, 750 100.0% 
Percent distribution, periormers.... 12.6% 65.3% 14.6% 2.6% 4.9% 100.0% 
DEVELOPMENT 

Federal Government................... 8,800 18,000 1,050 1,400 1, 30,650 26.5% 
ET - 84,000 100 - 170 84,270 72.8% 
Universities and colleges.............. - - 400 - - 400 0.3% 
Other nonprofit institutions........... - -- 100 - 370 470 0.4% 
eee 8,800 102,000 1,650 1,400 1,940 115,790 100.0% 
Percent distribution, performers... 7.6% 88.1% 1.4% 1.2% 1.7% 100.0% 


" Expenditures for FFRDCs administered by both industry and nonprofit institutions are induded in the totals of their 
respective sectors. They are estimated to account for less than 2 percent and 15 percent, respectively, of the industry 
and nonprofit institutions performance totals. FFRDCs are organizations exclusively or substantially financed by the 
Federal Government to meet a particular requirement or to provide major facilities for research and training purposes. 
? FFRDCs administrered by individual universities and colleges and by university consortia. 


KEY: FFROC = Federally funded research and development center 


NOTE: State and local government funds were induded in industry funds reported to industry performers, and in university and 


college funds reported to university and college performers. 
SOURCE: National Saence Foundation/SRS 
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SOURCE: National Scence Foundation’ SRS: table C-4 


27 


; Year 
1984 | 1988 1992 “4 
Total industrial R&D Performance (millions of current dollars)...... 74,800 | 97,015 | 119,110 | 119,595 
Distribution by industry [percent] 
Drugs and medicines (283)... saseenemnanevanaall 4 5 7 8 
industrial and other chemicals (28, exuding 283)... Ls soeeesanumiasinianal 6 6 6 6 
Petroleum refining and extraction (13, 29).............-.---..-.e-eses-e 3 2 2 2 
Machinery and computers (35)... a 14 13 13 7 
Electrical equipment (36)... ......-------cececesereveeeeveeeeeseeneeeeees 18 15 11 13 
Ancait and missiles (372, 376)........................ jeseeseueeteuseenaneel 235 235 14 12 
Other transportation (37, exuding 372, 376)... eeceeceeees 10 11 9 12 
Professional and soencfific instruments (38)... 6 6 8 10 
Other manufacturing industries. cece eee ee eens 7 6 6 6 
Nonmanutacturing inGusthes.............eecceeeceeeeeeenneeeeneeeeeeee 7 11 24 24 


NOTES: Numbers in parentheses are SIC codes. 


As a result of changes in the underlying survey design, data for 1992 and 1994 are not directly 
comparable with those for earler years. See accompanying text and appendix A. 


SOURCE: National Scence Foundation/SRS. table C-26 


A new sample had been selected in 1992 for the 
underlying industry R&D survey, the first since 1987. 
As a result, data for 1991 and subsequent years reflect 
more recent information about the distribution of R&D 
expenditures across industry groups, the R&D perfor- 
mance of smaller firms, and the R&D performance of 
firms classified in the nonmanufacturing sector. Shifts 
in non-federal R&D expenditures reported for 1994 in 
table 3 reflect the revised information obtained using 
this new sample. (See appendix A for a more complete 
discussion of the sample selection.) 


Federal financing for specific industries varies 
considerably. The Federal Government provided $22.5 
billion for all industry R&D performance in 1994, the 
most recent year for which detailed industry-specific 
data are available by all sources of funds. Aerospace 
companies, alone, received 39 percent of all Govern- 
ment funds provided to industry. Consequently, 62 
percent of the aerospace industry's R&D dollars came 
from Federal sources, with the remaining 38 percent 
coming from companies’ own funds (chart 12). In 
comparison, the electrical equipment industry financed 
88 percent of its own R&D in 1994; the machinery 


industry funded 99 percent of its R&D in 1994; and 
chemical companies—including pharmaceutical 
firms—funded 98 percent of their R&D in 1992." 


FEDERAL GOVERNMENT 


The Federal Government will perform $16.2 billion 
of the 1996 U.S. R&D total, based on preliminary. 
estimates. This figure is slightly lower than the level 
estimated for 1995, $16.4 billion, which reflects a real 
decline of 3.3 percent. Federal agencies account for 
8.8 percent of the projected 1996 national R&D 
performance effort; this continues a gradual decline of 
Federal funding as a percentage of total R&D, that 
began in the mid- 1970s. 


Until 1980, the Federal Government had been the 
second largest R&D performer in the Nation. Its share 
of the national R&D performance total, however, fell 
from 16 percent in 1970 to 12 percent in 1980. This 
reduction was due primarily to cutbacks in space R&D 


'* The most recent year for which total R&D performance data 
were available for the industry chemicals and allied products (SIC 
code 28) was 1992. (See table C-29.) 
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programs. NASA funds for intramural R&D perfor- 
mance decreased by more than one-half in real terms 
during this period. As a result, in 1980, the academic 
sector—including associated FFRDCs—surpassed the 
Federal Government in terms of share of national R&D 
performance. 


Preliminary estimates of Federal obligations for 
intramural research for 1996 are slightly higher than 
preliminary estimates of intramural performance— 
$16.29 billion versus $16.20 billion, respectively, in 
current dollars. Intramural R&D obligations by DOD 
will decrease in real terms between 1995 and 1996 by 
11.8 percent to its projected 1996 level of $7.85 billion 
(in current dollars). NASA's intramural R&D obliga- 
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tions will decrease as well, by 7.25 percent in real 
terms, to $2.03 billion (in current dollars); while 
HHS—whose intramural R&D is mostly obligated to 
NIH—-will rise by approximately 1.1 percent, to $2.35 
billion.” Together, these three agencies account for 
75.0 percent of Federal intramural R&D obligations for 
1996 (table 3). 


This increase represents the overall effect on intramural 
R&D obligations for the agency, which takes inio account the 
Social Security Administration (SSA) becoming a separate agency 
from HHS during FY 1995. That is, the percentage increase 
reported would be larger-—though negligibly—if HHS in 1995 
were defined as not including SSA. as it is in 1996. 


UNIVERSITIES AND COLLEGES 


Universities and colleges (excluding academically 
administered FFRDCs) are expected to account for 
12.2 percent ($22.4 billion) of the 1996 national R&D 
performance effort. This total implies that there has 
been virtually no change (less than 0.1 percent increase) 
between 1995 and 1996 in the amount of real R&D 
performance carried out at universities and colleges. 


Unlike the industry and Federal sectors, overall 
R&D performance by the academic sector increased 
rapidly throughout the mid-1980s and continued to 
grow, though less rapidly, in the early 1990s (chart 
11).2! From 1980 to 1985, real growth averaged under 
4 percent annually. While real increases in the R&D 


21 R&D data are for separately budgeted expenditures only. 
Consequently, they exclude that portion of salaries for research 
time or other research expenses financed by funds not specifically 
earmarked for R&D from State and local governments and other 
non-Federal sources, including endowments. 


performance of other sectors slowed considerably after 
1985, universities and colleges experienced a prelimi- 
nary 4.8 percent real annual growth rate over the 1985- 
96 period. 


The Federal Government provides the major share 
of the R&D funds used by universities and colleges. In 
the early 1980s, Federal funds accounted for two-thirds 
of the academic total. By 1991, however, this share 
had dropped to a low of 58 percent; and it has not 
changed noticeably since then—e.g., the share for 1996 
is 60 percent, according to preliminary calculations. 
Consequently, much of the recent growth in academic 
R&D performance is attributable to increased funding 
from non-Federal sources (chart 13). 


Between 1985 and 1996, total R&D performance 
by universities and colleges (excluding FFRDCs) 
increased by 66.6 percent in real terms, while the 
academic share of total U.S. R&D performance grew 
from 8.5 percent to 12.2 percent, by preliminary 


ty and college R&D performance: 1980-94 
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Federal Government 


NOTES: State and local government funds exdude genaral purpose appropriations that universities 
use at their discretion for R&D. Such funds are induded in the institutional funds total. 


SOURCE: National Sdence Foundation/SRS; table C-2 
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calculations. Federally financed academic R&D, 
expected to reach $13.4 billion in current dollars in 
1996, is up 59.2 percent in real terms from 1985; 
university and college R&D performance using non- 
Federal funds, $9.0 billion, is up by 79.0 percent in 
real terms. The links between academic institutions and 
industry expanded considerably. Industry’s academic 
R&D funding is expected to increase by 105.9 percent 
in real terms from 1985 to 1996, although it accounts 
for just 7.1 percent ($1.6 billion) of academia’s ex- 
pected 1996 R&D total. Universities’ own institutional 
funds—the largest non-Federal source—are, by prelimi- 
nary calculations, 87.2 percent higher in real terms in 
1996 than in 1985 and account for 18.8 percent ($4.2 
billion) of their separately budgeted R&D expenditures. 
Real R&D funds from State and local governments are 
expected to increase by 53.3 percent over this 11-year 
period, and constitute 7.1 percent ($1.6 billion) of 
universities’ projected 1996 R&D total. 


ACADEMICALLY ADMINISTERED 
FFRDCs 


R&D performance in 1996 by university-adminis- 
tered FFRDCs is estimated at $5.4 billion, or approxi- 
mately 2.9 percent of the national R&D performance 
effort. These FFRDCs account for 19.4 percent of the 


3] 


total 1996 academic (universities and colleges plus 
academically administered FFRDCs) R&D perfor- 
mance. 


The most recent year for data on university R&D 
expenditures by field of study is 1994 (table C-39). In 
this year, engineering accounted for 32.1 percent of 
R&D expenditures at university-administered FFRDCs; 
the physical sciences (astronomy, chemistry, physics, 
and related subfields) accounted for 41.5 percent. 
Within universities and colleges, engineering and the 
physical sciences represented 15.8 percent and 10.3 
percent, respectively, of R&D performance in 1994. 
Life sciences accounted for 54.7 percent of R&D total 
at universities and colleges but a considerably smaller 
share (3.6 percent) of R&D at academically-adminis- 
tered FFRDCs (tables C-37 and C-39). 


From 1974 to 1980, academically administered 
FFRDCs increased their R&D performance by 62.6 
percent in real terms. This increase largely mirrored 
the Federal emphasis on energy programs. Since 1980, 
the Federal shift from energy to defense has resulted in 
much slower growth in academically administered 
FFRDC R&D performance—a 31.6 percent increase in 
real terms from 1980 to 1996 based on preliminary 
calculations, or about one-half the growth in more than 
twice the time. 


NATIONAL R&D PERFORMANCE PATTERNS— 
BY STATE 


The latest data available on the State distribution of 


R&D expenditures are for 1993.7” These data cover 
R&D performance by industry, academia, and Federal 
agencies, and the federally funded R&D activities of 
nonprofit institutions.”> The State data on R&D 


2 Although annual data are available on the location of R&D 
performance by the academic and Federal sectors, NSF conducts 
surveys on the State distribution of industnal R&D performance 
only in odd-numbered years. At this writing, the 1995 industry 
R&D survey data have not been processed, making 1993 the most 
recent year for which the State-specific R&D totals can be reported. 


?>R&D performance data include the R&D activities in 
FFRDCs in each sector of the economy. For a more detailed 
description of these data, as well as comparisons of 1985 R&D 
expenditures with other economic measures (for example, popula- 
tion and gross state product), see NSF, Geographic Patterns: R&D 
in the United States, NSF 89-317 (Washington, DC, 1989). 


contains 52 records: the 50 States; the District of 
Columbia; and “other/unknown,” which accounts for 
R&D in Puerto Rico and other non-State U.S. regions, 
as well as R&D for which the particular State in 
question was not known. Approximately two-thirds of 
the R&D that could not be associated with a particular 
State is R&D performed by the nonprofit sector. Con- 
sequently, the distribution of R&D by State indicates 
primarily where R&D is undertaken in Federal, indus- 
trial, and university facilities. 


The State distribution of R&D performance is 
highly concentrated (chart 14). The top 25 areas for 
R&D performance— including the District of Colum- 
bia, but excluding “other/unknown,” which would be 
ranked 12th if it were counted—accounted for approxi- 
mately 91 percent ($150 billion in current dollars) of 
total U.S. R&D performance in 1993. 
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Of the total U.S. R&D dollars, approximately one- 
half (49.9 percent) was spent in six States: California, 
New York, Michigan, Massachusetts, New Jersey, and 
Pennsylvania. Such concentration reflects two factors: 
the size of State economies as measured by GSP, and 
the intensity of their R&D as a proportion of GSP. For 
example, New York is ranked second in both R&D 
performance and in GSP, while it is 19th among all 
States in intensity of R&D (table C-17). Consequently, 
New York’s high level of R&D can be attributed 
primarily to its economic size. In contrast, Massachu- 
setts is ranked 11th in GSP, but fourth in total R&D 
because of a high R&D intensity. New Mexico has the 
highest R&D intensity, 8.1 percent, which is attribut- 
able to the presence of several FFRDCs in the State; 
however, because of its relatively small economy, the 
State is ranked 17th in total R&D performance. 


Approximately 67 percent of the national R&D 
effort was performed in 10 States—the preceding list of 
six together with Maryland, Texas, Illinois, and Ohio. 
California, the largest R&D performer, accounted for 
$33.7 billion (in current dollars) in 1993. In each of the 
other leading States, R&D expenditures ranged between 
$6 and $11 billion (in current dollars). 


The 10 States that ranked highest in 1993 R&D 
performance were the same States in the top 10 in 
1975, although their ranking has shifted somewhat. 
The highest three (California, New York, and Michi- 


gan) have retained their top ranks since 1975. Pennsyl- 
vania, fourth in 1975, was sixth in 1993. Texas moved 
from 10th place to 8th. 


As expected, most of the States that are national 
leaders in total R&D performance are also leading 
R&D performers in one or more economic sectors 
(table 7). For example, of the 10 States that led in total 
1993 R&D performance: 


Nine also ranked among the top 10 industrial 
performers, with Maryland absent from the top 10 
industrial performers and Washington added. 


- Nine also ranked among the top 10 academic 
performers, which, absent New Jersey, included 
North Carolina. 


- §ix also ranked among the top 10 Federal perform- 
ers—California, Massachusetts, New Jersey, 
Maryland, Texas, and Ohio; the other four were 
Virginia, Alabama, Florida and the District of 
Columbia. 


The inclusion of Virginia and the District of 
Columbia reflects the concentration of Federal facilities 
and administrative offices within the Washington, D.C., 
metropolitan area. Major defense- and space-related 
research activity explains the inclusion of Alabama and 
Florida in the list of top 10 Federal performers. 


mL 2 States in size of R&D performance, by type of performer R&D intensity in relation to size of State economy 

Total R&D nareiiien Gross State 
Rank | (millions of current| Performers in the industry = 2 ’ — 3 pt 4 Product (billions of 

dollars) Stat 1 Colleges Government percen current dollars) 

1 33,721 California California Calitornia Maryland New Mexico 8.1 $33.8 
2 10,974) New York Michigan New York Calitornia Maryland 6.2 120.0 
3 10,778 Michigan New York Texas D.C. D.C. 6.1 41.6 
4 9,486] Massachusetts New Jersey Maryland Virginia Massachusetts 5.7 167.1 
5 9,181} New Jersey Massachusetts Massachusetts Alabama Michigan 5.1 213.4 
6 8,278} Pennsylvania Pennsylvania Pennsylvania Fionda Delaware 49 25.6 
7 7,423 Maryland Illinois Itinois Ohio California 4.3 786.4 
8 6,966 Texas Ohio Michigan New Jersey Washington 4.2 129.6 
9 6,778 Ilinios Texas North Carolina New Mexico New Jersey 4.0 229.1 
10 6,398 Ohio Washington Ohio Texas Colorado 3.2 88.6 


" Includes in-state R&D performance of industry, universities, associated federally funded research and development centers 


(FFRDCs), and Federal agencies and the federally funded R&D performance of nonprofit institutions. 
* Excludes R&D activities of university-administered FFRDCs located within these states. 
3 Excludes R&D activities of all FFRDCs located within these states. 


SOURCES: National Science Foundation/SRS, table C-17. and Bureau of Economic Analysis 
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CHARACTER OF WORK 


The Nation will spend an estimated $29.8 billion on 
basic research in 1996, $38.8 billion on applied re- 
search, and $115.8 billion on development (chart 15). 
These totals represent small changes from preliminary 
estimates of 1995 levels: a 0.9 percent decrease, in real 
terms, for basic research; a 1.0 percent increase for 
applied research; and a 1.5 percent increase for devel- 
opment. As a share of all 1996 projected R&D perfor- 
mance expenditures, basic research represents 16 
percent, applied research 21 percent, and development 
63 percent. 


The expected 1996 percentage shares differ from 
those reported in earlier periods. For example, in 1980 
basic research accounted for 13 percent, applied 


Billions of current dollars 


research for 22 percent, and development for 65 
percent. The methodology for imputing character-of- 
work estimates for industry’s R&D performance, 
however, was changed for 1986 and later years. 
Consequently, data after 1985 are not strictly compa- 
rable with data for 1985 and earlier years. The revised 
approach resulted in relatively higher estimates for 
basic and applied research and lower estimates for 
development expenditures. Furthermore, the improved 
sampling of industry’s R&D activity beginning in 1992 
also resulted in notably higher basic research estimates 
than had previously been presented. (See appendix A 
for further details.) 


Billions of constant 1987 dollars 


120 120 

Average annud rate of change Average annual rate of change 
Year Basic Applied Devei Yea Basic Applied Devel. 

1960-68 135 68 7.2 1960-68 109 43 45 

1968-75 53 62 49 100 | 1968-75 -09 -02 -14 

1975-85 11.6 125 126 1975-8 43 53 54 

1985-95 75 40 42 1985-% 43 039 10 

| _ 1995-96 1.3 33 37 1995-96 -08 1.1 15 


1996 


1990 


1972 1978 1984 1966 


NOTES: |mputation methodology was changed for industry after 1985, See appendix A. Data are preliminary for 1995 and 1996. 


SOURCE: National Scence FoundationSRS; tables C-6, C-9, and C-12 
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Basic RESEARCH 


By preliminary calculations, the average annual 
real growth in basic research performance between 
1986 and 1996 was 2.9 percent, in contrast with 4.8 
percent real annual growth between 1980 and 1945. 


In terms of support, the Federal Government pro- 
vided the majority of funds used for basic research. 
However, the Federal share of funding for basic re- 
search dropped as a proportion of all funding—from 70 
percent in 1980 to a preliminary 58 percent ($17.2 bil- 
lion in current dollars) in 1996. This decline does not 
reflect a diminution in Federal funding for basic re- 
search (in fact, it rose an estimated 57 percent in real 
terms between 1980 and 1996), but instead reflects the 
growing tendency for such funding to come from oi!) *r 
sectors (up 173 percent over the 16-year period). 


With regard to performance, universities and col- 
leges account for the largest share (51 percent) of the 
projected basic research total for 1996. When the per- 
formance of university-administered FFRDCs is in- 
cluded, the academic sector’s share of total climbs to 61 
percent. In 1996, basic research performance of uni- 
versities—excluding FFRDCs—will reach an estimated 
$15.1 billion in current dollars, representing a 0.8 per- 
cent increase from 1995 in real terms. The Federal 
Government is expected to provide a preliminary 63 
percent of the basic research funds used by the aca- 
demic sector in 1996. Non-Federal sources, including 
industry and State governments, will provide the re- 
maining 37 percent. 


APPLIED RESEARCH 


Over the 1986-96 period, national applied research 
spending grew at an estimated average annual rate of 
0.6 percent in real terms. Increases in industrial 
support are responsible for most of this gain. 


Federal support in 1996 accounts for 36.4 percent 
($14.1 billion in current dollars) of the Nation’s support 
for applied research. During the 1980s, Federal sup- 
port for applied research was intentionally deem- 
phasized in favor of support for basic research. Even 
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with the current administration’s push to increase its 
support of generic/precompetitive applied research, pre- 
liminary estimates of Federal support in 1996 for ap- 
plied research are only 82 percent of that for basic re- 
search ($14.1 billion in current dollars versus $17.2 bil- 
lion, respectively). 


Performance by industry accounts for 65 percent 
($25.3 billion in current dollars) of the 1996 prelimi- 
nary total for applied research. Non-Federal sources 
will account for most ($21.0 billion) of these funds; 
Federal sources will provide the rest ($4.3 billion). 


For the Nation’s nonindustrial applied research in 
1996, preliminary data indicate that most will be 
performed by universities and colleges ($5.7 billion in 
current dollass) and by the Federal Government ($4.9 
billion). Approximately 24 percent of the projected 
Federal intramural applied research will be performed 
by DOD, another 20 percent by HHS, and 8 percent by 
NASA.” Total Federal applied research performance 
has been remarkably level over the past 30 years, 
experiencing only 0.3 percent average annual growth in 
real terms since 1966. 


DEVELOPMENT 


The Nation’s annual funding for development has 
changed little since the mid-1980s. From 1980 to 1985, 
development grew, on average, by 6.8 percent per year 
in real terms as increasingly larger shares of the na- 
tional R&D effort were directed toward defense R&D, 
which tends to be approximately 90 percent develop- 
ment. Between 1986 and 1996, development perfor- 
mance in real terms grew at an average annual rate of 
1.2 percent, climbing from, in constant 1987 dollars, 
$78.3 billion in 1986 to $83.4 billion in 1990; it fell to 
$80.9 billion in 1991 and 1993 before rising, by pre- 
liminary calculations, to $88.4 billion in 1996. Growth 
in both industry’s and the Federal Govern-ment’s devel- 
opment funding slowed considerably, the latter reflect- 


** These percentages were derived from preliminary Federal 
obligations as reported in NSF, Federal Funds for Research and 
Development: Fiscal Years 1994, 1995, and 1996, NSF 97-302. 


ing the fiscal constraints placed on overall defense In terms of performance, industry will account for 

spending. Of the expected 1996 national funding of de- 88 percent ($102 billion in current dollars) of the 

velopment, industry will provide 73 percent and the Nation’s 1996 development activities. Federal perfor- 

Federal Government, 26 percent. mance will account for 8 percent ($8.8 billion in current 
dollars). 
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R&D SCIENTISTS AND ENGINEERS 


NSF sponsors a variety of surveys designed to 
collect data on the human resources devoted to science 
and technology in the United States, including informa- 
tion on worker inputs for R&D. Surveys directed at 
employers or institutions focus on the amount of time 
devoted to the performance and management of R&D. 
These data are reported in terms of person-years, or 
full-time-equivalent R&D jobs. Surveys directed at 
individuals collect data on self-reported primary work 
activity; that is, the activity on which a scientist/ 
engineer spends the largest proportion of time but that 
is not necessarily full time. The 1994 National Pat- 
terns was the first to include revised estimates of the 
total number of scientists and engineers engaged 
primarily in R&D activities. The national totals 
include an FTE count of S&Es employed by industry, 
the total number of Federal employees whose primary 
work activity is research or development, an FTE 
estimate of graduate students’ research activity, and the 
number of doctorate-holding S&Es working in educa- 
tional or nonprofit organizations who self-report their 
primary work activity as research, development, or (up 
to 1993) the management of R&D work. These con- 
cepts are further described in appendix A. 


NATIONAL ESTIMATES OF R&D SCIENTISTS 


AND ENGINEERS 


Approximately 962,700 scientists and engineers 
were employed in 1993 on R&D activities in the United 
States (table C-18). This figure reflects virtually no 
change (a 0.2 percent increase) from the 1991 level of 
960,400. It reflects only a 20.1 percent increase over 
the 1985 figure of 801,900, the first year for which 
revised national tabulations are derived.** In 1993, 
industry employed 79.4 percent of these R&D person- 
nel. Companies classified under nonmanufac-turing 
industries accounted for the single largest industry 
share—25.3 percent of the industry total of 764,500 
S&Es. This stands in sharp contrast to only 6 years 
earlier, 1987, when the transportation equipment 
industry was the largest employer of industry R&D 


25 See appendix A for details on the FTE R&D scientists and 
engineers senes. 
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scientists and engineers, and had nearly twice as many 
R&D S&Es as nonmanufacturing (187,800 versus 
99,200, respectively). The Federal Government 
employed 6.2 percent (60,000) of the Nation’s R&D 
S&Es in 1993, while the academic and nonprofit 
sectors accounted for the rest. Although the sector- 
specific survey methodologies differ considerably, the 
data indicate that a much higher percentage of Federal 
R&D S&Es in 1993 were employed in development 
activities (58.2 percent) than the percentage of aca- 
demic R&D S&Es holding doctorates (3.2 percent). 


In 1981, the number of scientists and engineers 
engaged in R&D per 10,000 labor force was just under 
62 (table C-20). This ratio climbed continually through 
the 1980s, reached a peak of 75.7 per 10,000 in 1991, 
and dropped slightly to the most recent reported level of 
74.3 per 10,000 in 1993. 


In 1993, the Nation spent an average of approxi- 
mately $139,000 (constant 1987 dollars) on R&D per 
R&D scientist and engineer; this includes salaries, 
fringe benefits, materials, supplies, and overhead for 
R&D activities. The comparable figure for 1985 was 
about $150,000 (constant 1987 dollars). (See table C- 
36 for industry-specific ratios.) 


SURVEYS OF DOCTORAL SCIENTISTS AND 


ENGINEERS 


In 1993, the latest year for available data, there 
were approximately 462,870 doctoral scientists and 
engineers employed in the United States (table C-19). 
This total represents a 34.6 percent increase over the 
344,000 reported for 1981. Holders of doctorates in 
sciences greatly outnumbered holders of doctorates in 
engineering — 388,000 versus 75,000—with the number 
for sciences including 137,000 under “social and 
related sciences.” 


Forty-one percent of all science and engineering 
doctorate-holders reported R&D as their primary work 
activity in 1993. Basic research as a ,.imary activity 
accounted for 14 percent of all scientists and engineers 
holding doctorates; applied research accounted for 20 


percent; development, 5 percent; and design 2.3 per- 
cent.** Teaching as a primary activity accounted for 22 
percent of doctoral scientists and engineers; the remain- 
ing 37 percent were distributed among managementU/ 
sales/administration (18 percent), computer applica- 
tions (4 percent), and other professional services (15 
percent). 


Scientists holding doctorates in 1993 were more 
likely to have basic research as their primary activity 
(16 percent) than engineers holding doctorates (5 
percent). Consequently, scientists holding doctorates 


*° The category of R&D called “design” here refers to an 
engineering activity—e.g., the design of equipment, processes, 
structures, and prototype models—trather than a managerial 
activity—e.g., the design of a research program. 


were less likely than engineers to have applied research, 
development, or design as their primary activity. The 
respective proportions for doctoral scientists and 
engineers with regard to these primary activities were 
19 percent versus 25 percent for applied research; 4 
percent versus 12 percent for development; and 1.3 
percent versus 7 percent for design. 


Doctoral engineers reported more involvement in 
management, sales, and administration as a primary 
work activity (21 percent) than doctoral scientists (17 
percent). In contrast, scientists reported more involve- 
ment in teaching than engineers—23 percent versus 16 
percent (chart 16). 


Management. sales. 


Engineers = 75,120 
Professional 
Computer —_— services/other 
applications 6% Management, sales, 


SOURCE: National Scence Foundation/SRS; table C-19 


APPENDIX A: 
TECHNICAL NOTES 
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DEFINITIONS FOR CLASSIFICATION AND MEASUREMENT 


CLASSIFICATION OF SECTORS 


The National Science Foundation (NSF) follows a 
four-sector division in reporting research and develop- 
ment (R&D) funds and personnel and maintaining 
time-series data on expenditures and employment. The 
sectors are (1) industry, (2) the Federal Government, 
(3) universities and colleges, and (4) other nonprofit 
organizations. These are described in more detail be- 
low. Data also are collected for federally funded re- 
search and development centers (FFRDCs), which are 
organizations exclusively or substantially financed by 
the Federal Government to meet a particular require- 
ment or to provide major facilities for research and as- 
sociated training purposes. Each center ts adminis- 
tered either by an industrial firm, an individual univer- 
sity, a university Consortium, or a nonprofit institution. 


Federal Government. This sector consists of 
the agencies of the Federal Government of the United 
States. 


Industry. This sector consists of both manufac- 
turing and nonmanufacturing companies. Manufactur- 
ing companies are reported by major industry group- 
ings. Nonmanufacturing companies include those in 
mining, construction, transportation, communications, 
and selected service industnes, such as R&D laboratories 
and computer and data processing services. Performance 
of FFRDCs administered by industrial firms generally 
is included in industry totals, although FFRDC 
breakouts are available and reported separately from 
R&D totals. Industry's funding of industry R&D in- 
cludes all funds received from non-Federal sources 
(e.g., from State and local governments). 


Universities and Colleges. This sector consists 
of all institutions of higher education, both public and 
private. Performance of FFRDCs administered by 
universities and colleges are reported separately from 
totals for this sector. University funding of university 
R&D includes (1) State and local government funds 
separately budgeted for R&D and (2) restricted or gen- 
eral funds that the institutions themselves have been 
free to allocate for research. Funds from the Federal 
Government, industry, or other nonprofit institutions 
that are supplied in the form of grants or contracts for 


R&D at a university, are credited to the appropriate 
source. For example, research contracts from industry 
are treated as university performance funded by indus- 
try. Funds given to the institution by industry for gen- 
eral educational purposes and used by the school—at 
its discretion—for research are treated as university 
performance financed with the university's own funds. 


Other Nonprofit Institutions. This sector con- 
sists of institutions that fall into two general groups: 
(1) organizations that are primart!y granting in na- 
ture—i.e., private philanthropic foundations and volun- 
tary health agencies; and (2) public and private organi- 
zations involved in performing R&D, including 
FFRDCs administered by nonprofit organizations. 


RESEARCH AND DEVELOPMENT 


CATEGORIES 


Research and Development. In this report 
R&D consists of basic and applied research in the sci- 
ences (including medical sciences) and in engineering, 
and activities in development, all defined below. 


The Federal, university, and nonprofit sectors in- 
clude data for the broad fields of physical sciences, en- 
vironmental sciences, mathematical sciences, computer 
sciences, life sciences, psychology, social sciences, an 
all-inclusive “other sciences” category, and engineering. 
Industry coverage is limited to (1) the physical sciences, 
including related engineering and (2) the biological sci- 
ences, including medicine but excluding psychology. 
Industry R&D specifically excludes research in the so- 
cial sciences. 


Basic Research. Within the Federal, university, 
and nonprofit sectors, basic research is defined as re- 
search directed toward increases in knowledge or under- 
standing of the fundamental aspects of phenomena and 
of observable facts without specific application toward 
processes or products in mind. For the industry sector, 
basic research projects are defined as “original investi- 
gations for the advancement of scientific knowledge .. . 
which do not have specific commercial objectives, al- 
though they may be in fields of present or potential in- 
terest to the reporting company.” 
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Applied Research. Within the Federal, univer- 
sity, and nonprofit sectors, applied research is defined 
as research directed toward gaining “. . . knowledge or 
understanding necessary for determining the means by 
which a recognized and specific need may be met.” 
The applied research definition for the industry sector is 
modified to include “. . . research projects which 
represent investigations directed to discovery of new 
scientific knowledge and which have specific commer- 
cial objectives with respect to either products or pro- 
cesses.” 


Development. The NSF survey definition of 
development is “. . . the systematic use of the know!l- 
edge or understanding gained from research directed 
toward the production of useful materials, devices, 
systems or methods, including design and development 
of prototypes and processes.” It excludes quality 
control, routine product testing, and production. 


DEFENSE-SPACE-CIVILIAN 


CLASSIFICATION 


This report contains data on (1) the preliminary 
percentage distribution of total U.S. R&D performance 
by national objective (table C-14) and (2) the reported 
distribution of Federal R&D authority by budget 
function (table C-23). The performer-based U.S. 
shares differ from the Federal budget authority shares 
for several reasons. The U.S. shares are based on 
expenditures reported by performers that often expend 
Federal R&D funds in a year other than the one in 
which the Federal Government provided authorization, 
obligations, or outlays. In addition, the two series are 
based on slightly different concepts. For example, 
whereas in the US. series all of the National Aeronau- 
tics and Space Administration’s (NASA’s) R&D funds 
are considered to be expenditures for space R&D, the 
budget authority data are distributed according to the 
functional categories that constitute the Federal budget. 
Thus, NASA’s R&D budget authorizations are distrib- 
uted between the space research and technology func- 
tion and the transportation function. 


“Defense R&D” consists of R&D spending by the 
Department of Defense (DOD) and defense-related 
atomic energy programs of the Department of Energy. 
All DOD activities are classified as defense, although 
some activities have secondary objectives (for example, 


space). “Space R&D” consists of R&D spending by 
NASA. All industry-funded R&D is classified as 
civilian R&D, including expenditures by aerospace and 
electronic industries. 


CURRENT OPERATING COSTS 


Funds used for R&D refer to current operating 
costs. These costs consist of both direct and indirect 
costs. They include not only salaries, but also fringe 
benefits, materials, supplies, and overhead. The R&D 
costs include depreciation, insofar as this information is 
available to respondents. Capital expenditures are 
excluded by definition in the surveys of the industry and 
academic sectors. Under the accounting practices of 
some Federal agencies, obligations for capital items 
may be included. 


For universities and colleges, R&D data are for 
separately budgeted expenditures only. Consequently, 
these data exclude that portion of salaries for research 
time or other research expenses financed by funds not 
specifically earmarked for R&D from State and local 
governments and other non-Federal sources, including 
endowments. 


INTRAMURAL FEDERAL 
PERFORMANCE OF R&D 


Intramural R&D performance by Federal agencies 
refers to work carried on directly by agency personnel. 
Federal obligations reported under this category are for 
activities performed or to be performed by the reporting 
agency itself or represent funds that the agency trans- 
fers to another Federal agency for performance of 
work, as long as the ultimate performer is that agency 
or any other Federal agency. If the ultimate performer 
is not a Federal agency, the funds so transferred are 
instructed to be reported by the transferring agency 
under the appropriate extramural performer category 
(universities and colleges, other nonprofit institutions, 
or industrial firms). 


Intramural activities cover not only the actual intra- 
mural R&D performance, but also the costs associated 
with the planning and administration of both intramural 
and extramural programs by Federal personnel. Intra- 
murai activities also include the costs of supplies and 
equipment, essentially of an “off-the-shelf” nature, that 


44 


are procured for use in intramural R&D. For example, 
the purchase from an extramural source of an opera- 
tional launch vehicle (i.e., one that has gone beyond the 
development or prototype stage) that is used for intra- 
mural performance of R&D is reported as a part of the 
cost of intramural R&D. 


CONTROLLING FOR INFLATION 


AND FOREIGN CURRENCY 


Throughott this report, the term “current dollars” 
refers to dollar amounts as they are measured and 
exchanged in the actual year(s) in question. In contrast, 
“constant dollars” refers to dollar amounts normalized 
for inflation. For example, if the same dollar amount is 
reported in current dollars for two different years, this 
means that, because of inflation, fewer actual goods 
and services could be purchased with that amount in the 
more recent year than in the earlier year. If the same 
amount is reported in constant dollars for two different 
years, this means that, because the amount has been 
normalized for inflation, the same purchasing power 
would exist in each of the two years. Terms that are 
equal in meaning to current and constant dollars are, 
respectively, “nominal” and “real” dollars. These terms 
are also used to describe changes in dollar amounts 
over time. For instance, suppose a particular type of 
expenditure grew at a rate of 5 percent per year over a 
10-year period. Such growth may be described as a 5 
percent growth in real terms, or equivalently, a real 
growth of 5 percent, meaning the constant-dollar 
amounts grew at a 5 percent rate, while the current 
dollar amounts grew at a greater rate due to inflation. 


In keeping with U.S. Government and international 
standards, R&D trend data usually are deflated to con- 
stant 1987 dollars using the gross domestic product 
(GDP) implicit price deflator. (See table C-1.) Since 
GDP deflators are calculated on an economy-wide 
rather than R&D-specific basis, their use more accu- 
rately reflects an “opportunity cost” criterion, rather 
than a measure of cost changes in doing research. That 
is, the GDP deflator, when applied to R&D expenditure 
or funding data, reflects the value of R&D in terms of 
the amount of other goods and services that could have 
been purchased with the same amount of money. The 
constant-dollar figures reported here thus should be in- 
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terpreted as real resources foregone in engaging in 
R&D rather than in other activities such as consump- 
tion or physical investment. 


Broad-based deflators—such as the GDP defla- 
tor—could also be useful in approximating changes in 
the costs of conducting R&D activities.”” However, 
these deflators are less appropriate for calculating real 
R&D costs at a disaggregated level, e.g., in estimating 
the costs over time of conducting the level of R&D 
within a particular science or engineering subfield. In 
addition, even when an opportunity cost criterion is 
used, the usefulness of the deflator is constrained by the 
length of the time span examined—the longer the time 
span, the less meaningful the deflator. That is, over 
long spans of time, such as 20 years, dramatic changes 
in the makeup of goods and services create ambiguities 
in the interpretation and measurement of quality 
change, which in turn adversely affect the reliability of 
price deflators. 


Comparisons in this report of U.S. and interna- 
tional R&D expenditure data are based on reported 
R&D investments converted to U.S. dollars using 
purchasing power parity (PPP) exchange rates. PPP 
exchange rates are designed to reflect differences in the 
purchasing power of currencies, based on the quantity 
of currency needed in order to purchase equivalent 
quantities of actual goods and services in the countnes 
in question. That is, PPP exchange rates reflect real 
purchasing power, in the same sense that real dollars, 
described above, control for inflation. The PPP ex- 
change rates used are generally not equivalent to market 
exchange rates, 1.e., how much one currency would cost 
if it were to be bought (with another currency) from a 
financial institution. Market exchange rates are often 
influenced by factors c’her than real purchasing power, 
namely the relative supply of, and demand for, different 
currencies in international financial markets. A PPP 
exchange rate would not be equivalent to an ideal R&D 
exchange rate, which does not exist at present, but 
would, in theory, account for international differences 
in R&D costs alone. Nevertheless, the PPP exchange 
rate is generally better at reflecting differences in R&D 
costs between countries than a market exchange rate. 


2” See JE. Jankowski, “Do We Need a Price Index for 
Industrial R&D,” Research Policy 22, 1993. 195-205. 


PERFORMER REPORTING 


There is no single survey of R&D activity in the 
United States. Rather, NSF sponsors a series of 
surveys to collect data on the financial and human 
resources devoted to R&D in the various sectors of the 
U.S. economy (defined above). Although these surveys 
are not designed specifically for this purpose, they 
provide the primary source material for estimating the 
national R&D totals. Respondents indicate the 
amounts they spend on R&D in their own sector and, 
generally, the sources of these funds. To the greatest 
extent possible, national totals are based on data as 
reported by performers because they are in the best 
position to (1) indicate how much they spend in the 
actual conduct of R&D in a given year; (2) classify 
their work as basic research, applied research, or 
development: and (3) identify the sector of the economy 
in which their financing originated. For these reasons, 
and because the consistent use of performer reporting 
reduces the possibility of double-counting and conforms 
to international standards (as outlined by the 
Organisation for Economic Co-operation and Develop- 
ment), R&D data are presented on a performer basis 
whenever possible. 


Separate R&D performance to"ls are reported for 
(1) the Federal Government, (2) industry, (3) universi- 
ties and colleges, (4) university-administered FFRDCs, 
and (5) other nonprofit organizations. R&D performed 
by State and local government agencies 1s not included 
in the national R&D totals. When State and local 
governments are listed by a survey respondent as the 
source of non-Federal R&D funds, those amounts are 
included in the source totals of the sector reporting the 
R&D performance. 


The following material outlines the approaches and 
assumptions used for deriving the national totals. The 
procedures for estimating R&D expenditures by 
performer and source for the years 1992 through 1996 
are further summarized in table B-7. The structure of 
the table is the same as that of tables C-2, C-5, C-8, 
and C-11, in which the expenditure totals are detailed. 


FEDERAL GOVERNMENT 


Federal Performance Expenditures. Federal 
agency R&D obligations for intramural performance 
are treated as the equivalent of R&D expenditures in 


the National Patterns series. As detailed in the Federal 
Funds for Research and Development series (Federal 
Funds), such intramural activities cover costs associ- 
ated with the planning and administration by Federal 
personnel of intramural and extramural R&D programs 
as well as actual intramural R&D performance. In 
general, the universe of Federal agencies with R&D 
programs has been surveyed annually since 1953 for 
their R&D performance and since 1963 for the distribu- 
tion by character of work. The most recent survey 
included R&D funding as reported by more than 300 
reporting sites aggregated into 102 individual respon- 
dents from 32 Federal agencies or their subdivisions. 


Federal Agencies as a Source of R&D Fund- 
ing. NSF collects data on federally financed R&D 
from both Federal funding agencies and performers of 
the work (Federal labs, industry, universities, and other 
nonprofit organizations). As reported by Federal agen- 
cies, National Patterns uses data on Federal R&D bud- 
get authority and outlays, in addition to Federal obliga- 
tions. The use of each series is clearly noted in the text. 


Budget authority is the primary source of legal 
authorization to enter into financial obligations that 
will result in outlays. Budget authority most 
commonly is granted in the form of appropriations 
laws enacted by Congress with the approval of the 
President.” 


Obligations represent the amounts for orders 
placed, contracts awarded, services received, and 
similar transactions during a given period, regard- 
less of when the funds were appropnated or when 
future payment of money is required. 


Outlays represent the amounts for checks issued 
and cash payments made during a given period, 
regardless of when the funds were appropriated or 
obligated. 


For the reasons cited above, national R&D expen- 
diture totals are constructed primarily based on data 
reported by performers and include estimates of Federal 
R&D funding to these sectors. But until performer- 
reported survey data on Federal R&D expenditures are 


**See NSF, Federal R&D Funding by Budget Function: 
Fiscal Years 1994-96 (Budget Function), NSF 95-342 
(Arlington, VA, 1995). 


available from industry and academia, data collected 
from the Federal agency funders of R&D are used to 
project R&D performance. When survey data from the 
performers subsequently are tabulated, these statistics 
replace the projections based on funder expectations. 
Historically, the two survey systems tracked fairly 
closely. For example, in 1980 performers reported 
using $29.5 billion in Federal R&D funding, and 
Federal agencies’ reported total R&D funding between 
$29.2 billion in outlays and $29.8 billion in obligations 
(table B-1). In recent years, however, the two series 
have diverged considerably: For 1994, performers 
reported $60.2 billion in Federal R&D support, com- 
pared with the $66.2 billion to $68.3 billion reported by 
Federal agencies. 


The difference in the Federal R&D data totals 
appears to be concentrated in funding of industry 
(primarily aircraft and missile firms) by the Department 
of Defense. Overall, industrial firms have reported 
significant declines in Federal R&D support since 
1990, while Federal agencies reported level or slightly 
increased funding of industnal R&D. For 1994, 
Federal agencies reported $31.7 billion in total R&D 
obligations provided to industrial performers, compared 
with an estimated $22.5 billion in Federal R&D funding 
reported by industrial performers (table B-2). NSF is 
examining the causal factors for these divergent trends. 


INDUSTRY 


Sample Design Prior to 1992. in general, the 
industry sector has been surveyed annually since 1953 


for its total R&D performance and since 1956 for the 
distribution by character of work. The U.S. Bureau of 
the Census conducts the survey for NSF. The survey's 
target population is companies, whether U.S. or foreign 
owned, that perform R&D in the United States. Prior 
to the 1992 survey, a new sample was drawn and 
canvassed only every 5 or 6 years (for example, in 
1976, i981, and 1987). In the intervening years, a 
subset of the last sample—called a pane! and including 
all companies reporting more than $1 million in 
R&D—was surveyed. As a result, for the 1987 survey, 
approximately 14,000 firms were selected for the 
sample. For the 1988-91 studies, approximately | 600 
of these firms were annually resurveyed. the other firms 
did not receive another questionnaire, and their R&D 
data were estimated though not observed. Accordingly. 
data for the years in which a sample was not drawn did 


not include companies that were new entrants in the 
R&D field, and such data were generally biased in a 
downward direction. The Census Bureau, however, did 
estimate the annual changes in R&D data for compa- 
nies that reported R&D in the sample year but were not 
included in the panel. As new samples were drawn, 
revisions to previous years’ estimates were issued—a 
process called “wedging.” 


For example, a new sample was drawn for 1987, 
from which R&D data were collected for 1986 as well 
as 1987. The Census Bureau used the data from the 
new sample to revise 1986 R&D performance esti- 
mates. It also used the new 1986 data in combination 
with data from the last sample year, 1981, to revise 
estimates for the intervening years. NSF subsequently 
provided a second round of revisions to the 1982-85 
R&D series. In both cases the revisions were done on 
an industry basis: an effort was made to apply the 
overall 1981-86 growth rates while preserving the 
relative year-to-year movements in each industry's 
R&D. This approach resulted in major revisions of the 
1982-87 industry R&D time series previously published 
in National Patterns, especially of the nonfederally 
funded component of industry's R&D performance. 
The revised totals, as well as the industry data reported 
in the 1990 National Patterns (NSF 90-316), are 
presented in table B-3. (Some of these data have since 
been revised, but the revisions were unrelated to the 
drawing of anew sample.)”” Additional details on 
survey methods, coverage, concepts, definitions, and 
reliability of the estimates associated with the R&D 
expenditure data are contained in the 1990 edition (NSF 
94-304) of the Research and Development in Industry 
senes (/ndustry R&D) 


Sample Design Revision in 1992. More recent 
surveys of industrial RAD performers have included 
revised R&D data based on relatively large industry 
samples. In contrast to data being based on probability 
samples selected around every 5 years, in 1992 NSF 
began to draw new samples annually, with the size of 


** Note that although the Bureau of the Census reestimated 
1982-86 R&D totals by funding source. 1 did not provide a 
character -of -work distribution for the revised data After investi. 
gating several posssbie alternatives. NSF chose to allocate the 
revisions (table B- 3) om the hases of average character -of-work 
drstnbupon published in carher annual Research and Dev clopmen: 
in Industr, reports Allacaboms for the federally funded and 
nonfederally funded RAD revissons were apphed scparatcly 
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each sample increasing to approximately 24,000 firms. 
Industry classifications also were updated. The new 
sampling method now better reflects the widening 
population of R&D performers among firms in 
nonmanufacturing industries and small firms in all 
industries. As a result of these survey improvements, 
the revised 1991 industry R&D performance total 
($117 billion) was 14 percent higher than was previ- 
ously reported ($102.2 billion), and the national R&D 
total was 10 percent higher. These revisions were first 
reported in the 1994 National Patterns (NSF 95-304). 


Of the $14.7 billion revision, $13.7 billion resulted 
from the new sample and $1.0 billion from normal data 
revisions for firms sampled in both surveys. Further- 
more, $11.4 billion of the $13.7 billion increase stem- 
ming from the enlarged sample design was reported for 
nonmanufacturing industries, including $2.0 billion of 
R&D in industries not previously included in the 
sample frame. Complete technical details on industry's 
new survey methodology are contained in Research and 
Development in Industry: 1992 (NSF 95-328). 


As in previous sampling cycles, National Patterns 
includes revisions to the industry data for years inter- 
vening the two sample years (i.e., for 1988, 1989, and 
1990). The industry and U.S. time series reported here 
include the wedged data reported for 1988-90 and the 
revised data for 1991-92. Table B-4 provides summary 
statistics for wedged data that appeared in the 1994 
National Patterns, along with other data that were 
previously published. 


For almost all of the aggregate statistics (for 
example, industry R&D by Federal and non-Federal 
sources of funding), NSF believes that time-series 
comparisons (for example, between 1981 and 1994 
data) are still reasonable: Surveys undertaken in both 
years provided the best estimates of the Nation’s 
industrial R&D performance total by sampling those 
industries then believed to be conducting R&D. How- 
ever, changes in the survey series between some data 
elements for consecutive years may be problematic. 
Not only do the 1987 and 1992 surveys’ sample size 
and frame differ considerably (see above), but $9.2 
billion (in constant 1992 dollars) of R&D performed by 
firms reporting in both surveys was shifted from one 
industry in 1987 to another in 1992—primanly from 


manufacturing industries in 1987 to nonmanufacturing 
industries in 1992. Such classification shifts can be 
attributed to (1) product mix changes of individual 
firms that occurred some time between 1987 and 1992, 
(2) changes in the 1987 Standard Industrial Classifica- 
tion (SIC) that were effected in the 1992 survey, and (3) 
a change in the methodology used by NSF/Bureau of 
Census for classifying companies to specific two- and 
three-digit SIC industries. Given that NSF has, since 
1992, been committed to drawing new samples annu- 
ally, the issue of wedging, and the reporting biases it 
creates, is unlikely to recur. 


Use of ““Nonmanufacturing”’ as a Single 
Industrial Category. The enormous growth in, and 
increasing economic importance of, nonmanufacturing 
industries is common knowledge. Thus, listing a single 
nonmanufacturing sector which includes all services 
alongside such specific manufacturing sectors as 
lumber products is a somewhat archaic method of 
categorizing U.S. industries. Indeed, circumstances in 
the future may support the opposite taxonomy: a single 
sector called manufacturing, within a categorization 
scheme that delineates different types of services (e.g., 
health services, communication services, financial 
services). Use of the current categorization scheme for 
R&D statistics, however, is justified on the historical 
grounds that the vast majority of R&D performance 
takes place within the manufacturing sector. 


The observation that R&D is carried out primarily 
in manufacturing, however, is a product of historical 
precedence in the interpretation of “where R&D is lo- 
cated” rather than reflecting any real distinction be- 
tween manufactures and services in terms of the utiliza- 
tion of new technologies. Services are just as reliant 
upon technological change as manufactures. In particu- 
lar, many new forms of equipment and materials that 
result in technological innovation in services derive 
from R&D in manufacturing where such equipment and 
materials are first made. Health services is a case in 
point. Continual innovation in medical services gener- 
ally results from R&D in the manufacture of pharma- 
ceuticals and new medical equipment. Because such 
R&D was carried out for the specific purpose of im- 
proving services, the attribution of such R&D to manu- 
facturing rather than services is a matter of 


48 


interpretation and precedence, not an absolute differ- 
ence between the sectors in terms of their dependence 
on, or promotion of, scientific and engineering ad- 
vances.” 


Another issue is that services and manufactures 
often differ in the nature of the R&D that they conduct. 
As a result, the relative quantity of R&D measured for 
services, in comparison to manufactures, is dependent 
on how R&D is defined. For example, software 
development for particular computer entertainment 
packages, which would fall under services, would 
involve idea development that integrates computer 
science techniques with artistic creation. Whether such 
an activity would be classified as “R&D” would be a 
matter of interpretation and degree. In contrast, 
research on new hardware equipment would be much 
less subject to interpretation, and would tend to be 
automatically classified as R&D. 


Cognizant of these changes in relationships between 
technology and R&D and between manufactures and 
services, NSF has expanded its coverage of the 
nonmanufacturing sector in its industry R&D surveys. 
As a consequence, nonmanufacturing firms as a group 
comprised approximately 25 percent of the total indus- 
trial R&D performance in 1994, compared with an esti- 
mated |! percent share in 1988. In terms of dollars 
spent in 1994, among the largest nonmanufacturing per- 
formers were computer-related service firms ($6 bil- 
lion) and research, development, and testing firms ($2 
billion). In future publications, NSF hopes to report 
considerably more detail on the composition and loca- 
tion of nonmanufacturing R&D. 


Character-of-Work Revisions. As first noted 
in the 1990 National Patterns, the procedures used by 
the Bureau of Census for imputing character-of-work 
splits for industry’s R&D performance were changed 
for 1986 and later years; hence, these data are not 
directly comparable with data for 1985 and earlier 
years. A full description of the various imputation 
methodologies—and alternatives—is presented in the 
1988 Industry R&D report (NSF 90-319). Briefly, for 
1985 and earlier years, for companies that did not 


report character-of-work splits, the Bureau of Census 
imputed the splits based on either (1) the company’s 
percentage distribution reported in its most recent year 
of available data or (2) in the absence of any prior year 
breakdown for the company, the average character-of- 
work split for the industry to which the company was 
assigned. For years after 1985, the Bureau of Census 
does not impute a company’s character-of-work distri- 
bution unless the company has reported a breakout 
within 2 years of the year being imputed. When 
distributions are not imputed, the Bureau of Census 
assigns the company’s R&D to an “undistributed 
residual” category. (For example, and as detailed in 
table B-3, industry reported $96.7 billion in 1992 R&D 
performance with non-Federal funds; of that, the 
Bureau of Census did not distribute $16.4 billion.) 


To provide character-of-work estimates for the 
entire population of firms performing R&D in the 
United States, each industry's (as contrasted with each 
individual company’s) undistributed residual was 
allocated to basic research, applied research, and 
development categories using the average character-of- 
work splits reported for that industry. This approach 
resulted in relatively higher performance shares for 
basic and applied research than had been previously 
estimated and relatively lower estimates for 
development’s share of industry's total R&D perfor- 
mance. 


For 1994, $11.1 billion of the $97.1 billion in 
company-performed non-Federal R&D was not allo- 
cated to specific character-of-work categories by the 
reporting firms, nor was $1.3 billion of the company- 
reported Federal R&D total. Table B-5 provides the 
industry R&D category distributions used in this 
National Patterns as well as a historical summary for 
the years 1985-93.*' 


This National Patterns contains a major revision in 
industry's estimated basic research performance for the 
years 1991-94 from that published in the 1994 National 
Patterns. Previously, basic research was estimated to 
have almost doubled in 1991 (to $9.4 billion) from the 
company-reported $5 billion in 1990. The revised basic 


© For more detailed discussion on the interrelationship 
between R&D in manufacturing and advances in services, see, for 
example, B. Guile and J. Quinn, eds. Technology in Services: 
Policies for Growth, Trade, and Employment (Washington, DC. 
National Academy Press, 1988). 
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“See NSF, Research and Development in Industry: 1992, 
NSF 95-324, (Arlington, VA, 1995) for further discussion of this 
issue. 


research amount for 1991 is $7.8 billion and approxi- 
mately $7 billion for each year thereafter. The Census 
Bureau has since determined that several firms in the 
computer software service sector reported their R&D as 
basic research when development was the more appro- 
priate reporting category. These changes have been 
made to the historical series. 


UNIVERSITIES AND COLLEGES 


The academic sector, including all university- 
administered FFRDCs, has been surveyed annually 
since 1972 for R&D performance. It was surveyed less 
frequently before 1972. For 1994, data were collected 
from a sample of 500 institutions drawn from a popula- 
tion of 681 institutions of higher education in the United 
States and outlying areas that (1) granted a graduate 
degree in science or engineering and/or (2) performed 
activities for which at least $50,000 had been funded 
from separately budgeted R&D expenditures. The 
institutions sampled comprised all doctorate-granting 
institutions, all historically black colleges and universi- 
ties with any R&D expenditures, and a random sample 
of all other institutions. For 1989-92, R&D perfor- 
mance was estimated from a census of institutions that 
granted doctorates in science and engineering plus a 
sample of all other universities and colleges. For 1993, 
data were collected from the full population of 681 
institutions that met the criteria listed above. 


Character-of-Work Revisions. With the 
exception of 1978, data on the basic research perfor- 
mance of universities and colleges and of university- 
administered FFRDCs have been collected annually 
since 1972. Since 1979, however, only the combined 
total for applied research and development performance 
has been collected. Furthermore, data on the character 
of work from individual non-Federal sources of funds 
(i.e., industry, institutional funds, State and local 
governments, and other sources) are not surveyed. For 
the years 1978 to the present, the distribution of applied 
research and development from Federal sources is 
based largely on data from Federal Funds; the develop- 
ment split from each of the non-Federal funding sources 
is calculated as approximately 7 percent of the surveyed 
non-Federal R&D funding totals; and the applied 
research share from each of the non-Federal funding 
sources is an estimated residual (total R&D funds, 
minus basic research funds, minus development funds). 


Revised estimates for Federal funding of applied 
research and development to universities and colleges 
and to university-administered FFRDCs were first 
included in the 1992 National Patterns. University 
performers report the amount of R&D and basic 
research that they undertake with Federal funds. The 
residual is their combined applied research and develop- 
ment performance. The distribution between applied 
research and development is approximated based on the 
percentage shares of Federal obligation data to the 
academic sector as reported by Federal agencies in 
Federal Funds. Although the estimating procedures 
used previously had been loosely based on the data 
provided by the Federal funding agencies, the approach 
adopted here formally links performer- and source- 
reported survey data. Applied research and develop- 
ment expenditures for universities and colleges were 
revised for the period 1978 to the present; for univer- 
sity-administered FFRDCs, revisions were made back 
to 1975. The general result is that the applied research 
share is slightly lower and the development share higher 
than previously reported. For example, of the $9.0 
billion in Federal R&D support to universities and 
colleges in 1989, $2.9 billion was for applied research 
and development and $6.1 billion was for basic re- 
search activities. In the 1990 National Patterns, $2.5 
billion (28 percent of all Federal funds to the sector) 
was tabulated as applied research and $0.3 billion (3 
percent) as development. In the 1992 National Pat- 
terns and in this report, 1989 Federal applied research 
funds are tabulated at $2.1 billion (24 percent) and 
development at $0.7 billion (8 percent). The revised 
totals, as well as the data reported in the 1990 National 
Patterns, are presented in table B-6. 


Subcontracting. Only for the academic sector 
does R&D performance include research funds subcon- 
tracted to outside organizations. (For performance 
reported by respondents in the other surveyed sectors, 
R&D subcontracted to other organizations is excluded.) 
Details on survey methods, coverage, concepts, defini- 
tions, and reliability of the estimates associated with 
R&D expenditure data are reported in the fiscal year 
(FY) 1994 report (NSF 96-308) of the Academic 
Science and Engineering: R&D Expenditures (Aca- 
demic R&D) series. There is preliminary evidence from 
NSF surveys that approximately 3 percent of total 
academic R&D funds are passed through the university 
to other recipients. 


OTHER NONPROFIT INSTITUTIONS 


It has not been possible to maintain the same survey 
frequency for other nonprofit institutions; the last com- 
plete survey was conducted in 1973. Since then, small 
and informal surveys of this sector have been under- 
taken periodically, most recently for 1983. For the 
years 1984 to the present, estimates for federally funded 
total R&D and character-of-work performance by non- 
profit institutions—including associated FFRDCs—are 
derived from Federal obligation data reported in Fed- 
eral Funds. Industry as a source of R&D funds to this 


sector is approximated based on the average of the an- 
nual percentage change in (1) industry’s funding of in- 
dustry-performed R&D (from /ndustry R&D) and (2) 
industry funding of university-performed R&D (from 
Academic R&D). Nonprofit funding as a source of 
R&D funds to this sector is approximated based on the 
annual percentage change in nonprofit funding of uni- 
versity-performed R&D (from Academic R&D). The 
character-of-work splits from the non-Federal funding 
sources that were surveyed in 1983 are carried forward 
to the present. 
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DatTA ANALYSIS 


PRELIMINARY DATA AND 
PROJECTION PROCEDURES 


FOR 1995 AND 1996 


To the greatest extent possible, this report incorpo- 
rates data for 1995 and 1996 R&D programs included 
in the administration’s 1997 budget proposal. For 
example, the 1997 budget contains data on total R&D 
outlays and budget authority by agency and by charac- 
ter of work. However, the budget does not contain 
reliable estimates on the amount of Federal R&D funds 
received by each of the R& D-performing economic 
sectors, but only the federally funded totals and funds 
received by universities and colleges. The detailed 
sector-specific information is obtained from an NSF 
survey of Federal agencies’ R&D obligations. This 
information is collected after the President's proposed 
budget has been published. For this reason, some of the 
1995 and 1996 Federal R&D data reported here are 
based on the administration's 1995 through 1997 
budget proposals. 


Preliminary R&D performance totals in National 
Patterns are calculated for each sector, by character of 
work, and by source of funds from surveys and time- 
series extrapolation techniques, as follows. 


Federal Government. Projections for 1995 and 
1996 are based on changes in intramural R&D obliga- 
tions reported in Federal Funds. The amounts reported 
for 1995 are preliminary and reflect congressional 
appropriations, apportionments, and reprogramming 
decisions as of the third quarter of FY 1995. Data for 
1996 are projections that reflect the reduction in 
intramural R&D represented in the administration’ s 
1996 budget proposal. 


Industry. Preliminary data for company-funded 
1995 performance are based on (1) industry responses 
to the 1995 Industry R&D Survey, as of June 1996, 
which accounted for 44 percent of the R&D performed 
by industrial firms in 1994; (2) a mail survey conducted 
in August 1994 by the Industrial Research Institute 
(IRI) of its membership; and (3) data provided in the 
Standard and Poors Compustat Services database as of 
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June 1996. ** By the Compustat account, nominal 
corporate R&D spending of the top 100 firms is 
reported to increase 15 percent in 1995, compared with 
the 0.6 percent growth for 1995 projected by IRI 
members in the fall of 1994, and the 8 percent growth 
for 1995 reported in this National Patterns. Projec- 
tions for 1996 are based on a mail survey completed by 
151 IRI members in August and September 1995. 
Information on the 1996 IRI survey may be found in 
Research Technology Management, Vol. 39, No. 1, 
January-February 1996. Previously, NSF had con- 
ducted its own survey of companies’ planned R&D 


expenditures. 


Projections for 1995 and 1996 federally funded 
R&D performance are based on (1) time-series model- 
ing for the Federal sector as a source of funds, supple- 
mented by (2) Federal obligations data reported in 
Federal Funds (NSF, 97-302 and unpublished up- 
dates). 


Universities and Colleges. Preliminary data for 
1995 are based on university responses to the FY 1995 
Academic R&D Survey, as of June 1996. These 
respondents accounted for 89 percent of the R&D 
performed by universities and colleges in FY 1994. 
Projections for 1996 are based on (1) Federal obliga- 
tions to the academic sector reported in Federal Funds 
(NSF, 97-302 and unpublished updates) and (2) time- 
series modeled extrapolations of recent trends for each 
of the non-Federal sources. 


Other Nonprofit Institutions. Preliminary 
tabulations for 1995 and 1996 are based on (1) Federal 
obligations reported in Federal Funds (NSF, 97-302) 
and (2) time-series modeled extrapolations of recent 
trends in R&D performance and funding within the 
industry and academic sectors, as outlined in the 
preceding section, “Performer Reporting Basis.” 


* IRI is an independent, nonprofit association of over 260 
R&D-performing companies. These companies represent the 
aerospace, automotive, chemical, computer, and electronics 
industnes, among others, and carry out approximately 80 percent of 
the industrial research in the United States. Detailed results of the 
Compustat tabulations for the year 1995 may be found in Inside 
R&D. Vol. 25, No. 23, June 5, 1996. 


Sector Summary. Table B-7 provides a concise 
listing of sectors for which performer-reported data, 
source-reported data, or a combination of the two are 
used; the general approaches adopted (for example, 
time-series techniques); and assumptions used in 
preliminary national expenditures on R&D, basic 
research, applied research, and development, all of 
which are outlined above. The table includes such 
information for the current projection years (1995-96), 
for finalized data of recent years (1992-94), and for a 
historical reference year (1973). 


Use OF TIME-SERIES DATA 


Data presented in trend tables are assembled from 
the most recently completed survey cycles. Data for 
prior years are reviewed for consistency with current 
year responses and—when necessary—tevised in 
consultation with survey respondents. In addition, 
changes in sample design or imputation methodologies 
can result in revisions to previously published data. 

For trend comparisons, the historical data contained in 
this report should be used rather than the data published 
in previous National Patterns volumes. 


GEOGRAPHIC DISTRIBUTION 


This report contains information on the State disiri- 
bution of R&D performance for 1993 (table C-16). 
These data cover R&D performance by Federal agen- 
cies, industry, academia, and the federally funded R&D 
activities of nonprofit institutions. The zero figures re- 
ported for some States in table C-16 represent R&D 
performance of less than $0.5 million. These State-dis- 
tributed data are meant to be indicative of general dis- 
tribution patterns; they may not be precise enough to 
warrant strong comparisons among similiar numbers. 


The geographic data on 1987 R&D expenditures in 
the 1990 National Patterns included State agencies’ 
intramural R&D performance that was obtained from a 
special NSF survey, reported on in Research and 
Development Expenditures of State Government 
Agencies: Fiscal Years 1987 and 1988 (NSF 90-309). 
The estimates for 1993 provided here do not include 
this State agency component. 


State-distributed data for the industry sector are 
collected for odd-numbered years. The latest available 
detailed data are for 1993 and are from /ndustry R&D 
(NSF 96-304). The data include R&D performance by 
industry-administered FFRDCs. 


State-distributed data for the academic sector are 
collected only for doctorate-granting institutions and 
university-administered FFRDCs (Academic R&D). 
R&D performance by an FFRDC is assigned to the 
State in which the FFRDC is located, which is not 
necessarily the State in which the administering institu- 
tion is located. 


State-distributed data for Federal laboratories are 
intramural R&D obligations in FY 1993. These data 
are available from the 10 major R&D-supporting 
agencies (Federal Funds). 


State-distributed data for other nonprofit institu- 
tions are Federal R&D obligations to this sector in FY 
1993 as reported by the 10 major R&D-supporting 
Government agencies (Federal Funds). These agencies 
provided approximately 98 percent of total Federal 
R&D obligations in 1993. Data on R&D performance 
by this sector using non-Federal sources of funds are 
not collected. 


HUMAN RESOURCES 


The 1994 National Patterns was the first to include 
revised data on scientists and engineers (S&Es) en- 
gaged in R&D activities. This national series consists 
of separate survey estimates of R&D S&Es employed 
in industry and in the Federal Government and doctor- 
ate-holding R&D S&Es employed in educational 
institutions and in nonprofit organizations. The indus- 
try series are for S&Es employed on a full-time- 
equivalent (FTE) basis; totals for the other sectors 
reflect the primary work activity of S&Es. 


A variety of surveys and estimation techniques are 
used to gather information on the numbers and charac- 
teristics of persons engaged in science and engineering 
activities in all sectors of the economy. In general, two 
types of surveys are used in reporting worker inputs for 
R&D: surveys directed at individuals and surveys 
directed at employers. 


SURVEYS OF INDIVIDUALS 


These surveys (in this report, of scientists and 
engineers holding doctorate degrees) result in data on 
the primary work activities and demographic and 
economic characteristics of the respondents. In the 
survey of doctoral scientists and engineers, respondents 
are asked to report their primary work activity—i.e., 
the activity on which they spend the largest proportion 
of their time, but which is rot necessarily a full-time 
activity. This survey is conducted only in odd-num- 
bered years. The latest tabulated data are available for 
1993 and are summarized in table C-19. Details on 
survey methods, coverage, concepts, definitions, and 
reliability of the estimates associated with these S&E 
data are in Characteristics of Doctoral Scientists and 
Engineers in the United States: 1993 (NSF 96-302). 


SURVEYS OF EMPLOYERS 


These surveys generally are focused on the amount 
of time—in terms of person-years-——devoted to the 
performance and management of R&D. In this report, 
data on the number of S&Es—not just those holding 
doctoral degrees—employed by industry on an FTE 
basis in R&D are summarized in table C-35. For 
example, if each of two scientists/engineers spends 50 
percent of the workday on R&D, the equivalent is one 
FTE R&D job. 


Previously, National Patterns provided national 
estimates of FTE R&D scientists and ergineers. At one 
point, NSF had survey data for FTE estimates in all 
sectors of the economy. Currently, NSF collects such 
data only for the industrial sector. The last FTE R&D 
personnel survey of the academic sector was for 1985, 
and the last manpower survey of the nonprofit sector 
was for 1973, although a small telephone survey was 
conducted for 1983. 


The loss of such survey data necessitated increased 
reliance on analytically derived figures (including the 
use of regression equations) which were based largely 
on estimating assumptions that could not be empirically 
tested for their continued validity. Consequently, those 
preliminary series are replaced here with survey counts 
of the number of doctorate-holding S&Es who self- 
report their primary work activity as R&D or R&D 
management. How well these head counts might 
approximate an FTE estimate is unknown. On the one 
hand, they may provide an overestimate of FTE activity 
since many of the surveyed S&Es are not engaged in 
R&D full-time even though it is their primary work 
activity. On the other hand, this approach may under- 
estimate FTE R&D personnel since it does not account 
for S&Es engaged in R&D who do not hold a doctorate 
degree. Sources for the revised estimates and compari- 
son with the 1985 and 1989 figures published in the 
1992 National Patterns, are described and summarized 
in table B-8. For the total United States, the revised 
figures for 1989 (924,200) are 3 percent lower than 
previously reported (949,300). 


Federal Government. For the Federal sector, 
survey data on civilian scientists and engineers are 
collected annually (Federal Scientists and Engineers: 
1989-93, NSF 95-336). The estimates are compiled 
from the U.S. Office of Personnel Management's 
(OPM’s) Central Personne! Data File on all white collar 
civilian jobs and are reported tn terms of primary work 
activities. Scientists or engineers are included in the 
National Patterns totals if their primary work activity 
is research or development. These head counts exclude 
(1) military personnel (but include civilian S&Es 
employed in defense agencies) and (2) Federal employ- 
ees classified in a management occupational code, even 
if they manage an R&D program. The earliest year for 
which these OPM statistics have been compiled is 
1985. Data for 1985-89 published in the previous 
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National Patterns included estimates for R&D 
managers; these estimates are no longer included in the 
Federal totals. For years prior to 1985, the figures 
reported were based on NSF surveys since discontin- 
ued. 


Industry. Industry is the only sector for which 
FTE R&D S&E survey estimates are available. Firms 
report (industry R&D) FTE employment levels for 
January of each year, and a simple 2-year moving 
average is used for the national R&D S&E series. For 
example, the total reported for 1989 (733,000) is the 
average of the level reported by firms for January 1989 
and January 1990. Except for minor data revisions 
resulting from the inclusion of wedged statistics, the 
industry totals reported here do not differ from those 
reported previously. As detailed above for the industry 
expenditure data, improvements in the sample design 
for 1992 and later years resulted in data that now better 
reflect R&D performance among firms in the 
nonmanufacturing industries and small firms in all 
industries. 


Universities and Colleges. For the academic 
sector, two series are reported: doctoral scientists and 
engineers and graduate students performing research. 
The head counts for research students are from the 
Survey of Graduate Students and Postdoctorates in 
Science and Engineering and are for full-time science 
and engineering graduate students in all institutions 
whose major financial support is research assistant- 
ships. In this revised series, FTE estimates are derived 
assuming a 50 percent workload (or working half-time 
on R&D); previously, a 47 percent workload assump- 
tion was used. 


Academic institutions were previously surveyed for 
estimates of FTE R&D S&Es; however, 1985 is the 
most recent year for which this survey was conducted. 
Since then, the academic estimates published in Na- 
tional Patterns were derived, usually, from a regression 
analysis of the 1975-85 academic FTE survey data 
based on the explanatory variables: (1) academic R&D 
expenditures and (2) the number of academic doctoral 
S&Es who reported R&D as their primary work 
activity. The revised series directly uses reported 
employment levels from the Survey of Doctorate 


Recipients (SDR). The academic R&D employment 
totals are of doctoral scientists and engineers employed 
in all educational institutions who self-report their 
primary work activity as “research,” “development or 
design,” or the “management or administration of 
R&D.” No adjustments are made to derive FTEs. For 
1989, the revised primary work activity total (83,500) 
is approximately 11% percent less than the FTE figure 
(93,700) last published in National Patterns. Because 
the doctoral data are collected only biennially, the 
revised national FTE series also are reported biennially. 


NSF introduced a number of improvements into the 
1991 SDR (for example, changes in the age-based 
cohorts collected and in the definition of doctoral 
scientists and engineers) that may affect comparability 
with SDR data published for prior survey years. The 
academic S&E total for those reporting R&D as their 
primary work activity for 1989 is 83,500 and the total 
for 1991 is 74,600. Whether changes in the survey 
design or in actual employment patterns caused the 
academic R&D S&E decline is unknown. The report 
Characteristics of Doctoral Scientists and Engineers 
in the United States: 1991 (NSF 94-307) provides 
additional information on these methodological 
changes. 


Other Nonprofit Institutions. The last survey 
of the nonprofit sector was for 1973. Since then, the 
nonprofit estimates published in National Patterns 
generally were based on survey data from the early 
1970s and trends in the ratio of national R&D expendi- 
tures to FTE R&D S&Es. In the revised series, non- 
profit R&D employment levels are taken from the 
Survey of Doctorate Recipients. The figures are for 
doctoral scientists and engineers employed in nonprofit 
organizations who self-report their primary work 
activity as “research,” “development or design,” or the 
“management or administration of R&D.” These 
figures were not adjusted for part-time R&D activity or 
for R&D activity by nondoctoral scientists and engi- 
neers. For 1989, the revised primary work activity 
total (9,200) is approximately 75 percent less than the 
FTE figure (34,500) last published in National Pat- 
terns. The effect on the Nation’s total FTE estimate is 
approximately a 2.7 percent downward revision. 


LisT OF SUPPORTING DATA SOURCES ON 
R&D EXPENDITURES 


Characteristics of Doctoral Scientists and Engi- 
neers in the United States: 1993 (NSF 96-302). 
Presents data on demographic and employment charac- 
teristics of the Nation's doctoral scientists and engi- 
neers. These characteristics include citizenship, place 
of birth, field of degree, occupation, sector of employ- 
ment, median salary, and rates of employment. 


Federal Scientists and Engineers: 1989-93, (NSF 
95-336). Contains information on the status of Federal 
scientists and engineers. The report provides a descrip- 
tive analysis of various characteristics of Federal 
scientists and engineers, inciuding the agency of 
employment, primary work activity, educational 
attainment, age, salary, and geographic location. 


“Industrial Research Institute’s Annual R&D 
Trends Forecast for 1996,” Research Technology 
Management, Vol. 39, No. |, January-February 1996, 
pp. 15-17. Provides a summary of expected 1996 
industrial R&D activity and includes information on 
changes related to companies’ R&D budgets (such as 
participation in consortia and hiring patterns). Report 
is based on a mail survey completed by the Industrial 
Research Institute's membership in August and Septem- 
ber 1995. 


National Science Board, Science & Engineering 
Indicators: 1996, NSB 96-21 (Washington, DC: U.S. 
Government Printing Office, 1996). Source of informa- 
tion on R&D and other science and engineering data. 
Published source of national R&D expenditures esti- 
mates for years when the biennial National Patterns 
report is not published. 


National Science Foundation, Academic Science 
and Engineering: R&D Expenditures, Fiscal Year 
1994, NSF 96-308 (Arlington, VA, 1996). Detailed 
Statistical tables cover academic R&D performance as 
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reported in a survey of U.S. universities and university- 
administered federally funded research and development 
centers. Data include distribution by source oi funds, 
performing institution, character of work, field of 
science, and geographic location. 


National Science Foundation, Federal Funds for 
Research and Development: Fiscal Years 1994, 1995, 
and 1996, (NSF 97-302) (Arlington, VA, 1997). 
Detailed statistical tables cover R&D (and R&D plant) 
funding levels through November 1995 as reported by 
all Federal agencies with R&D programs. Includes 
data by agency, performer, character of work, geo- 
graphic distribution, and field of science and engineer- 
ing. 


National Science Foundation, Federal R&D 
Funding by Budget Function: Fiscal Years 1995-97, 
(NSF 97-301) (Ariington, VA, 19°97). Provides infor- 
mation on Federal R&D budget authority by Federal 
budget function as proposed in the administration's 
1997 budget. 


National Science Foundation, Research and 
Development in Industry: 1994, (forthcoming) (Arling- 
ton, VA,1996). Detailed statistical tables cover indus- 
trial R&D performance as reported in a sample survey 
of companies. Data include distribution by source of 
funds, industry classification, character of work, 
product field, geographic location, company size, and 
other tabulations. 


Office of Management and Budget, The Budget of 
tv. United States Government, Fiscal Year 1997 
(Washington, DC: U.S. Government Printing Office, 
1996). Provides quantitative and qualitative informa- 
tion on R&D funding as proposed in the administration's 
1997 budget. 


APPENDIX B: 
TABLES CORRESPONDING TO 
TECHNICAL NOTES 
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Page 
Difference in agency-reported and performer-reported 
Federal R&D, all performers: 1980-96 oo... ccececesceeseeeeeessesenenessnenersneeeeereeneeerenenees 63 
Difference in agency-reported and performer-reported 
Federal R&D: industrial performers by agency source, 1980-94 200s 63 
Revisions in industry R&D performance totals: 1982-87 ................ccccesessseseeeeeeneeeeervennenes 64 
Revisions in industry R&D performance, and their impact 
IE CIPD -sinsrinsirsiicsichictsecesteeiecensimneimintitneenastesarsnsenienennneamnanenastenditastesietueinaneieaaaes 64 
Distribution of industry R&D performance, by character of 
SUITED ccieeiiniineniiesdarstiesicieansetineneieciitesimedeaiteetacaeceaceaeaatenie carinii 65 
Revisions in university & college performance by Federal 
Se ROTI nia ticninaiinarieitarencerininerinrnc arterial tail caccnsimemnanaiainatliints 66 
Sources of data in compiling estimates on the level of R&D 
expenditures in the United States: 1973 amd 1992-96 ooo ccccccscesesecsseeeeeeeeeeeeeeneeenes 67 
Revisions in number of R&D scientists and engineers: 
TENE Ore ne 68 
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Reported by Federal Agences Performer-reported 
Year Authorizations | Obligations | Outlays Expenditures 
[milions of current dollars) 
1980 23.739 23,830 29, 154 29,455 
1981 33,735 33, 104 32,459 33,415 
1982 36,115 36,433 4B! 36,583 
1983 38, 768 38,712 36,659 40, 838 
384 44.214 42,225 39,691 45,649 
1985 49.887 48,360 44,171 52 128 
BE 53,249 51,412 50,609 54,283 
1987 57.069 55,254 51,612 57,914 
* WBE 59. 106 56, 769 54,739 59. 382 
1989 62.115 61,406 59,450 59,799 
1990 63, 781 63,559 62,135 61,342 
1991 65, 898 61,295 61,130 60, 120 
1992 68, 398 65, 583 62,935 60, 192 
1993 69. 884 67,314 65,241 60,323 
We 68,331 67,256 66, 159 60,234 
1995 \pretminary) 70,309 70,094 67,400 62,500 
1996 (prekminary) 70,503 68 842 67,653 61,900 
SOURCES: NSF/SRS. Survey of Federal Funds for Research and Development. Survey of industrial 
Research and Development. Survey of Soentific & Engineenng Expenditures at Universities 
and Colleges, and Office of Management and Budget. Histoncal Tables, Budget of the 


United States Goverment Fiscal Year 1997 (1996) 


Industry Survey Federal Survey Difference in Report Totals 

Department of | Other Department of | Other Department of | Other 
Year Total . Tota ' | Total ' 

“[millions of current dollars) 

1980 14,029] 14,377 348} 
1981 16,382 10,540 5 842 16,282 10,931 5,351 100 391 491 
1982 18,545 18,698 153 
1983 20,680] 14,571 6,109 18,522 14,670 3,052] 2,158 99] 2257 
1984 23,396 20,218 3,178 
1985 27,196 20,948 6,248] 23,496 19,069] 4427} 3,700 1,879} 1,821 
1986 27,891 25,808 1,993 
1987 30,757 22,252 8,505} 28,629 24,258] 4,371 2,128 2,006} 4,134 
1988 30,343] 28,630 1,713 
1989 28, 554 NA NA 30,603 25,043} 5 560 2,049] NA NA 
1990 28, 125 31,696 3571 
1991 26,372 NA NAl 28,589 21,349 7,200) 2,217 NA NA 
1992 24,722 31,862 7,140 
1993 22,809 15,044 7,765) 31,77 23,856 7921} 8968 £812) 156 
1994 22,463 31,748 9.285 


KEY: NA=not available 


NOTES: Data from the industry Survey are R&D expenditures as reported by performing firms. Data from the Federal Survey are R&D 
Obligations to industry as reported by Federal agences. The last three columns report the difference between the two data series. 


SOURCES: NSF/SRS, Survey of Federal Funds for Research and Development and Survey of industrial Researc’ and Development 
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1985 
1986 
1987 


78.269 
80.631 
85,500 


1,865 
3,330 


5.970 
7548 
8.617 


84.239 
88,179 
94.117 


39,512 593 40.105 18,483 62 
42 861 1,727 44 588 20,542 18 
48.308 3.096 51,404 23, 162 24 
51,439 5.604 57.043 26. 830 366 
52.848 7 064 59, $32 27,783 464 
55.500 7.306 62.806 30.000 1,311 


18.545 
20.680 
23,396 


27.196 
28.247 
31,311 


NOTE: These methodologca! revsons were first reported in Nationa! Patterns of R&D Resources 1990 These data may have been subsequently revised 
snce the methodologca! revisons were first introduced. Any such subsequent revisons are not reflected in thus table 


Total industry R&D Non-F ederal funds to industry Federal funds to industry 
Prewous 1994 Nationa! Prewous 1994 Nationa! Prevous | 1994 National 
Year estimates Patterns estimates Patterns estimates Patterns 
[mullons of current dollars) 

1987 92.155 92,155 61,403 61,403 30,752 30. 752 

1968 97 889 97.015 65,772 66.672 32.117 30,343 

1989 101,854 102,055 70,562 73,501 31,292 28.554 

1990 104 606 109,727 73,980 81,602 30.626 28.125 

1991 102,246 116,952 25.308 90.580 25. 308 26.372 

Federal funds Detense R&D 
National R&D funds R&D GOP as percent of total aS percent of total 
1994 
Prevous | 1994 National Prewous 1994 Nationa! Prewous 1994 Nationa! Prevwous Nationa! 
Year estimates Patterns estimates Patterns estimates Patterns estimates Patterns 
[mullkons of current dollars) 

1987 125.376 125.376 2.76 2.76 46 2 46 2 31.3 31.3 
1988 133,764 132,890 2.73 2.71 458 448 30.2 29.5 
1989 140 824 141,025 2 68 2.68 445 425 28 4 27.1 
1990 146 424 151,545 2 64 2.73 43.7 40.6 27.0 25.1 
1991 145 383 160.096 2.54 2.80 40.7 37.6 243 22.3 


NOTE: These methodologca! revisons were first reported in Nationa! Patterns of R&D Resources 1994 


revised since the methodological revigons were first introduced. Any such subsequent revigons are not reflected in ths table 
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These data may have been subsequently 
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1985 
1986 
1987 
1988 
1989 


1990 
1991 
1992 
1993 
1994 


1985 
1986 
1987 
1988 
1989 


1990 
1991 
1992 
1993 
1994 


57,043 2,140 11,640 37,659 Sb 27,196 482 5,275 21,073 3E 
59,932 2,162 9.914 29,081 18,775 27,891 370 3.444 17,074 7,003 
61,403 2,332 10,558 30,819 17 694 30,752 534 3,510 18,770 7,938 
66,672 2.315 11,507 33,061 19.789 30,343 731 3.255 18,829 7,528 
73,501 2,741 13,328 37,599 19,833 28 554 1,050 3,567 16,224 7.713 
81,602 3.519 14,867 38,610 24,606 28,125 981 3 684 17,495 5 65 
90,580 5,270 17,511 51,568 16,231 26,372 1,220 4,808 14,749 5 595 
94 388 5,076 18,223 58,907 12.182 24,722 910 4,325 16,780 2,707 
94,591 5.345 17,345 60,991 10,910 22,809 952 4698 16,561 598 
97,131 5,453 16,894 63,719 11,065 22,463 921 4,040 16,217 1,285 
Reported in 1996 National Reported in 1996 National 
57,043 2,373 12,908 41,762 0 27,196 4g9 5,347 21,360 0 
59,932 3,496 15,082 41,354 0 27,891 551 4678 22,662 0 
61,403 3,583 15.153 42,667 0 30,752 740 4,660 25,352 0 
66,672 3,507 16,531 46,634 0 30,343 993 4217 25,133 0 
73,501 3,832 17,993 51,676 0 28 554 1,384 4698 22,472 0 
81,602 3,760 18,432 59.410 0 28,125 1,368 6,353 20,404 0 
90,580 £125 21,425 63,030 0 26,372 1,712 6,021 18,639 0 
94 386 5,816 21,184 67,385 0 24,722 1,186 4.983 18,555 0 
94 591 5,961 19 956 68,678 0 22,809 358 4,730 17,118 0 
97,131 6,078 19,372 71,683 0 22,463 939 4,119 17,405 0 


NOTES: Because of rounding, detail may not sum to totals These methodological revisions were first reported for the years 1985-87 in Nafona/ Patterns 
of R&D Resources: 1990. and for the years 1988-91 are being reported in this edition of National Patterns for the first time. 


Universities and colleges University administered FFROCs 
1990 National Patterns | 1992 National Patters | 1990 National Patiers | 1992 National Patterns _ 
Apphed Apphed Apphed Apphed 
rea research amane research nen research pangs research mene 
[milbons of current dollars] 

1974 438 71 438 71 178 237 178 297 
1975 516 78 516 78 213 338 203 345 
1976 584 87 584 87 264 371 235 400 
1977 607 112 607 112 371 413 290 494 
1978 673 12 644 194 431 419 319 $31 

1979 873 150 709 314 468 482 342 578 
1980 1,043 200 880 361 503 619 424 698 
1981 1,087 225 943 364 $23 696 424 801 

1982 1,142 225 957 406 606 $56 430 732 
1983 1,217 225 1,052 387 726 $39 456 809 
1984 1,401 200 1,187 410 B04 671 541 934 
1985 1,515 200 1,261 458 835 939 591 1,183 
1986 1,611 225 1,329 512 774 1,262 585 1,471 

1987 1,706 250 1,452 512 633 1,501 538 1,656 
388 2.229 275 1,857 694 697 1,612 534 1,775 
1989 2.300 300 2,118 724 720 1 680 605 1,795 
1990 2.325 325 2.219 6s7 | 740 1,760 630 1,799 


KEY. FFROC « federally tunded research and Gevelopmert center 


NOTE. These methodological revisions were {rst reported m Nafiona! Pattems of R&D Resources 1992 
subsequent rewsons are not reflected m thes table 
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Federal industry Universities and colleges Uac Other nonprofit institutions 
Gow. Sources Sources FFROCs Sources 
United Tota Total Federal Total Federal Non- Total Total Federal Non- 
Tea States used used Gom. Industry used Gow. industry U&C profits used used Gomt. industry | profits 
National expenditures for R&D. by performing sectors and sources of funds 
ee A P P P i] P P P P P P P P P P 
I a P P P P P P P P P P - Ss Same as %/| Same as % 
Se A P P P P P P P P P P A Ss cGonge f | Dange of 
— ; a P P P P P P P P P P 7 s industry | nonprofits 
1995 (preliminary)... ; 7 P a S-model P P P P P P P A s fundsto | funds to 
1996 (preiminary)......... ; . P A S-model P A S-model TS-model of EACH sector TS-model 7 i Ss &U&C; U&C 
National expenditures for basic research, by performing sectors and sources of funds 
aaa A 5 - Pp Pp P = Telephone follow -up—- 2 Pp Pp -~-—Estimated-—— 
1992... a A P P P P P P Non-Federal basic as % of P a s Assumed: | Assumed. 
es A P P P P e P non-F ederal total R&D P A s “& 40 
Se A P P P P P P Same for EACH sector P s Ss percert | percent 
1995 (preliminary)... A P a Percert share of a P Time senes model total P A S of of 
1996 (preirninary}).......... a P S 1994 R&D totals A S-model nonFed basic research TSmodd - s R&D R&D 
National expenditures for applied research. by performing sectors and sources of funcs 
aaa 4 Pp Pp Pp P Pp Pp --Telephone follow up —- Pp OP Pp -—Estimated-—— 
Se 4 P P P P - PS For EACH non-F ederal PS A s Assumed: | Assumed: 
1993... - a P P P P A P-S sector, apphed research PS A s 34 % 
OO s P P P P a PS is the readual of total P-S A Ss percert percert 
1995 (preiminary).......... s Pp - Percert share of A S +node! R&© support minus basic S model A s of of 
1996 (preliminary)... a P 7 1994 R&D totals A S-nodel researc and development S-model = S R&D R&D 
National expenditures for development, by performing sectors and sources of funds 
1973... : a P P p P P P ---T eephone follow «up P P P ~-~—€stmated--—- 
1992... 4 , P P P os PS For EACH non ederai P.S A Ss Assumed | Assumed 
1993... Z 2 P P P P os P-S sector, Gevelopm ent PS A s 20 24 
C—O 4 P P P P s P-S equais 7% of reported P-S + Ss percert percert 
1995 (preliminary)... 4 P 5 Percent share of a S-mode! or modeled S model a Ss of of 
1996 (preliminary)... ; 4 P 4 1994 R&D totals - S model total R&D support S-model - Ss R&0 R&D 


NOTE: Data are preliminary for 1995 and 1996 


KEY: 


S = Based on surveys of Federal agences which are the source of R&D funds 


P-S = Based on data from surveys of both performers and Federal agency source 


S-mode! = Based on analytical or statrstical models using F aderal source reported os'= 
TS-mode! = Based on imes senes modeling such as Box-Jertuns techrques. 
FFROC = federaiy funded research and development center 


U&C = urwversies and colleges 


A = There is no single survey for this term =|! 1s obtained by adding the appropnate expenditure details. 
P = Based on surveys of R&D performers. 
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Sector and primary work activity Previous data | Revised data | Previous data| Revised data 
Thousands 
Total United States R&D scentists and engineers 841.6 801.9 949.3 9242 
industry: Number of full-time equivalent R&D S&Es 646.6 646.8 726.0 733.1 
Federal Government: Number of S&Es. Total 55.0 52.1 60.0 58.8 
Research 22.3 22.3 22.9 24.6 
Developm ent 29.7 29.7 33.2 34.2 
R&D management 29 - 3.9 - 
Educational institutions: Full-time equivalent R&D S&Es, total 81.1 - 93.7 - 
Doctoral S&Es, total - 64.7 - 83.5 
Basic research - 43.6 - 52.7 
Applied research - 15.7 - 26.0 
Development/design - 14 - 0.9 
Management/ administration of R&D - 4.0 - 3.9 
p FTE S&E graduate students with research assistantships 27.2 30.5 35.1 39.5 
Nonprofit organizations: Full-time equivalent R&D S&Es, total 31.5 - 34.5 - 
Doctoral S&Es, total - 78 - 92 
Basic research - 3.4 - 38 
Applied research - 22 - 3.2 
Developm ent/design - 0.5 - 0.5 
Management/ administration of R&D - 1.7 - 1.7 
R&D S&Es per 10,000 labor force 71.8 68.4 75.6 73.0 


KEY: *1C = full-time equivalent 


NOTES: These methodological revisions were first reported in National Patterns of R&D Resources: 1994. These data may 
have been subsequently revised since the methodological revisions were first introduced. Any such subsequent revision 
are not reflected in this table. 


SOURCES: NSF/SRS, Survey of industrial Research and Development; Survey of Dociorate Reapients; Survey of 
Graduate Students and Postdoctorates in Sdence and Engineering; U.S. Office of Personnel Management; and 
Bureau of Labor “tatistics, Employment and Earnings (annual) 


68 


APPENDIX C: 
DETAILED STATISTICAL TABLES 


LIsT OF TABLES 


Table Page 
NATIONAL TOTALS 
C-1. Gross domestic product and GDP implicit price deflators: 1953-99 ooo... cceeeeecceeteeeeeeeeeeeeeeeees 73 
C-2. National expenditures for R&D, by performing sectors and sources 

I, I nacelles aenealedantaniehdbiinedinl saibuiissicisiedaaicsieaaddaniia 75 
C-3. Sources of funds for research and development, by sector: 1953-96 ..............ccecccceseeeeeeseeeeeeeeneeeeees 77 
C-4. Research and development performance by sector: 1953-96 ...0...........0..ccccceceeceeeseeeeeeeeeeeseeneeeteeeeeteees 79 
C-5. National basic research expenditures: 1953-96 o200..00.........ccccceceseeeesceeseseeeeeeeeeteeeneeereeees saniatiddatnintaabans 8] 
C-6. Sources of funds for basic research, by sector: 1953-96 .0.0...........cecccceeeeeneceeeeseeeeeeeeeeeeeeeeeseeeeneeeeneees 83 
C-7. Basic research performance, by sector: 1953-96 .00...........ccccccecseeeeseeeeeeeeeeeeesesneeeseceeeeeeeersesesseeteeeeenees 85 
C-8. National applied research expenditures: 1953-96 ................. susinesinioesaiisanehasdenaatiaeeietaiaieionsenanidaninitat 87 
C-9. Sources of funds for applied research, by sector: 1953-96 oo...........cccccececceesseeeeseeeeeeeeeeseeneeenteneeeenees 89 
C-10. Applied research performance, by sector: 1953-96 00..........cccccccesceeeeeeeeeeeeeesseeeeseeeeeeeeeesneeeeeeneeeeeeeeees 91 
C-11. National development expenditures: 1953-96 ...................ccssssssssssesssssescceessecerseessessecsesssenesenseesenseees 93 
C-12. Sources of funds for development, by sector: 1953-96 .00...........cccccccceeeeeeeceseeseeeeseeeeeeeeseeeeees ee 95 
C-13. Development performance, by sector: 1953-96 .000........ccccccceseeeeeeeeeees eaciecsseaeasiaesmennanenmanseaiammnionints 97 
C-14. Trends in Federal and non-Federal R&D expenditures: 1953-96 o.oo... cecccceecceeeseeeeseeeseeeeeeeneenes 99 
C-15. National expenditures for R&D as a percentage of gross domestic 

EN eT 101 
C-16. Geographic distribution of U.S. R&D expenditures, by performer 

TT Tern oie etneteeneninininseniicheneenianbidaebinabenatneeininetiniatenbeiahenietanenniinds 103 
A 107 
C-18. Scientists and engineers primarily engaged in research and 

development activities, by sector of employment: 1985-93 o.............cccceceeceecesteeeeeeeeeseeeeeeeeeeeees 109 
C-19. Number of employed doctoral scientists and engineers, by field of 

doctorate and primary work activity: 1993 o.............cccccccesecsesesseessesssesseessesceseeecessesseseseeneseeseeeees 110 
C-20. Scientists and engineers engaged in R&D, and per 10,000 labor 

IIE TTT aster con tenncntnianennnianininnanbannineennnnemedentiannenncsaneeenenaseecennnnnnen 112 
C-21. International total R&D expenditures and R&D as a percentage of 

BR IEEE ennnrentannnsnentennncenienenentennmrennnnnsnnmnennmnmnnenniiatneneineee 113 
C-22. International nondefense R&D expenditures and nondefense R&D 

ETS GOEIE MEI crcnssrenneenenninennninereeninmnenarenseenmennenmmennenememensineent 114 


FEDERAL GOVERNMENT 
C-23. Federal R&D budget authority, by budget function, 


fiscal years 1984-96 ....... /SeeURnANENACURiERNRENEENRENENE ERAN ERNE ENENNNEnteNERENNNNNEEAENENER eKeNereRTENENE 115 
U-24. Federal outlays for R&D and other activities, by DOD and 

ES Ui cs encnnenieecsunsesnnnnnenanssernnasennsneeennenannenseeenenennsannnnnnneennnneinnecetnnennnens 116 
C-25. Federal obligations for research and development, by agency: 

Ee PED cnn ecesnceneererreemnenemnaninmatieremnernnensnnanianeimnemnennesnneneanenanneantneninenennnnennnntte 117 
C-26. Federal obligations for basic research, by agency: 

Fe EID cerresenscnsesnrnnsorsnenrenmnansecnasnnnnntenseessnemnenemensmensesestsenenesoseneenensenenntenneemeanremnttn 120 
C-27. Federal obligations for applied research, by agency: 

fiscal years 1985-96 000.000... +20 +9» «+o gSSINSNRNRRAUNNDRRNNEDORORERENPEERONEDERNNEREERENERENNERStUINOSREnIERENENENEL 123 
C-28. Federal obligation: for development, b cc cy: fiscal years 

Fe cnr eetennnnnvenntsesemenentsnsmeaneiess  .. ... «-. eetumeseanemeneneensenemnnseabanpmnnnnsneeeccnnareneuemnanvessannceneeenennenne 126 


LisT OF TABLES—CONTINUED 


Table Page 
INDUSTRY 
C-29. Total (company, Federal, and other) funds for industrial R&D 

performance, by industry and size of company: 1984-94 ooo. cece eeeeeeeeeeeeeeseeeeeeeeteeeeeeeeees 129 
C-30. Company and other (except Federal) funds for industrial R&D 

performance, by industry and size of company: 1984-94 ooo. cceceeteeesseeeeeeeeeeeeeneeneeenees 131 
C-31. Federal funds for industrial R&D performance, by industry and size 

SII SNOT 1111s ca sererseenencuannnnecaeneenannenmnnsnsenscnens ietiadnisibatdiasiiiancabidhainaiiainessniovmansiinials 133 
C-32. Total R&D funds as a percent of net sales in R&D-performing 

ats asian eenescnnsnnsinnannnnnenanniaeeeannesie-t 135 
C-33. Company and other (except Federal) R&D funds as a percent of net 

sales in R&D-performing manufacturing companies: 1984-94 ooo. cceeceseeeeeteeeneeeeeeeeeeees 137 
C-34. Funds for performance of basic research, applied research, and 

development, by industry and source of furnds: 1994 ooo... eceecccceeeseeeeeeeseeneeeeteeeeeeeneeneeeneees 139 
C-35. Number of full-time-equivalent (FTE) R&D scientists and engineers 

im RAD-postormme Commpamtes: 1964-95 .............:cccccccsesesocccssesescssessesnenssrsnersonssesesssessssossesssesses 14] 
C-36. Cost per R&D scientist or engineer in R&D performing 

companies, by industry and size of company: 1984-94 ooo... ccccceeceeteeeeseeeeeseeeeeneeeeneeeeeees 143 


UNIVERSITIES AND COLLEGES 


C-37. R&D expenditures at universities and colleges, by source of funds 


and science and engineering field: fiscal years 1987-94 ooo... ...ccccccccceeeeceseenteeeeeneees sraeenmenaitiien 145 
C-38. Federally financed R&D expenditures at universities and colleges, 

by science and engineering field: fiscal years 1987-94 ooo... ccccceeeeeeeeneeeseeeeeeseeeeneeneeeeeenes 147 
C-39. R&D expenditures at university-administered FFRDCs, by science 

RE I Gare THREES FOES FHI cccecccesccencecccceccccsesccssecseccoccescccseccseesesesssasecnsessscsecsesesss 148 
C-40. Revised gross domestic product and GDP implicit price deflators: 

a cereeenncinntnnnnninnnenmeeene 149 


72 


Page 1 of 2 


GDP GDP price deflator Rates of inflation 
Year Calendar Fiscal Calendar Fiscal Calendar Fiscal 
year year year year year year 
Billions of current dollars 1987 = 1.00 Percent 

ee 370.0 363.4 0.220 0.219 -- 

eee 370.9 367.4 0.222 0.221 03 0.3 
1955. 404.3 383.9 0.229 0.226 3.2 23 
426.2 415.2 0.236 0.234 3.1 3.5 
ee 448.6 437.2 0.244 0.243 3.4 3.8 
195B.................cccecccceeeeeee 454.7 447.1 0.249 0.249 2.0 25 
eee 494.2 478.7 0.256 0.255 28 24 
I 513.4 505.9 0.260 0.261 1.6 24 
1961 eee eee 531.8 516.9} 0.263 0.263 1.2 0.8 
1962 oon ee ecececccececeeeseeecene 571.6 554.3 0.269 0.268 23 1.9 
ee 603.1 585.0 0.272 0.272 1.1 1.5 
1964.00 648.0 626.5 0.277 0.276 1.8 15 
19G5..............cccccccccccesceeeeee 702.7 671.4 0.284 0.283 25 25 
eee 769.8 738.6 0.294 0.291 3.5 28 
TT 814.3 791.3 0.303 0.301 3.1 3.4 
1968.0... seiceeaiiaiteahinell 889.3 849.8 0.318 0.312 5.0 3.7 
ee 959.5 925.6 0.334 0.328 5.0 5.1 
eee 1,010.7 985.6 0.352 0.346 54 55 
2 a 1,097.2 1,051.6 0.371 0.363 54 49 
sh: | 1,207.0 1,145.8 0.238 0.382 46 5.2 
ee 1,349.6 1,278.0 0.413 0.402 6.4 52 
ee 1,458.6 1,403.3 0.449 0.433 8.7 7.7 
Se 1,585.9 1,511.0 0.492 0.476 9.6 99 
Se 1,768.4 1,685.1 0.523 0.512 6.3 76 
a 1,974.1 1,919.7 0.559 0.554 6.9 8.2 
SS 2,232.7 2,156.4 0.603 0.596 73 76 
a 2,488.6 2,431.9 0.656 0.647 8.8 8.6 
2,708.0 2,644.5 0.717 0.706 93 9.1 
Se 3,030.6 2,964.7 0.789 0.778 10.0 10.2 
SE 3,149.6 3,124.9 0.838 0.836 6.2 75 
ee 3,405.0 3,317.0 0.872 0.870 41 4.1 
Se 3777.2 3,696.7 0.910 0.909 44 45 
Se 4,038.7 3,970.9 0.944 0.943 3.7 3.7 
0 4,268.6 4219.6 0.969 0.971 2.6 3.0 
— 4,539.9 4 453.3 1.000 1.000 3.2 3.0 


See explanatory information and SOURCE at end of table. 
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GDP GDP price defiator Rates of inflation 
Year Calendar Fiscal Calendar Fiscal Calendar Fiscal 
year year year year year year 
Billions of current dollars 1987 = 1.00 Percent 

(RR 4900.4 4,810.0 1.039 1.036 3.9 3.6 
- Se 5,250.8 5,170.1 1.085 1.082 44 44 
Ce 5,546.1 5,481.5 1.133 1.120} as 3.5 
=e 5,724.8 5,676.4 1.176 1.167 3.8 42 
Se 6,020.2 5,921.5 1.209 1.201 28 29 
ee 6,343.3 6,266.1 1.235 1.230 22 2.4 
ee 6,738.4 6,633.6 1.261 1.254 2.1 2.0 
SE 7,077.5 7,004.5 1.282 1.277 1.7 1.8 
1996 (preliminary)............. 7,428.0 7,336.0 1.310 1.302 22 2.0 
1997 (preliminary)............. 7,904.7 7,707.6 1.338 1.331 2.1 22 
1998 (preliminary)............. 8,203.3 8,101.4 1.368 1.360 2.2 2.2 
1999 (preliminary)............. 8,622.8 8,516.8 1. 1.391 23 2.3 
NOTES: Data are projected for 1996-99. Data for 1953-1995 are prior to comprehensive revisions that were 

published in January 1996 by the U.S. Department of Commerce, Buereau of Economic Analysis. 

The revised data, however, had not been carried back as far as 1953 at the time of this writing, and 

thus, the earlier data were used in this report for the purpose of historical consistency. Furthermore, 

for calculations that could be based on either data set. the similarity between the two data sets implied 

that the choice of data set would be inconsequential in terms of the relative magnitudes of reported 

Statistical findings. Nevertheless, for interested data users, the most recent, postbenchmark figures 

on GDP and GDP deflators, now available for 1960 and later years, are provided at the end of this 

report, in table C-40. 
SOURCES: Data for 1953-1995 are from the National Income and Product Accounts. Projections for 1996-1999 


consistent with this historical series are from the O' 
the United States Government. 
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Year United | Federal] Total | Federal Federal | Total | Federal} Nonfed. Non- | Federal} Total | Federal Non- | Federal 
States | Govt. 1/] Used | Govt. | industry 2/} Govt. | used | Govt | Govt | industry} U&Cs | profits | Govt.3/] used | Govt | industry] prouis| Govt 
Millions of current dollars 
1955.0 6.172] S05) 4517 2057 2460] 123) 312 169 a7 3 © 41 3%] tao] tar 60 35 32 8 
1956. 8.364 1,041] 6272 2,995 3,277 3 372213 53 20—Cts«B; 4] = «194 143 68 37 38 3 
1957.00 } 9775} 1,220) 7,324 3928 3,396 407} +410 2=Ss 229 60 “4 864 38} 240] =: 161 73 37 51 13 
1958 nn 1 10.711] 1.374] 8.066 4.436 3630 323] 45654 i (itiwBtC(<é‘é“ s:*«C Cmts ae (até 15 
1959. } 12357] 1,639} 9200 5.217 3,983 418] 526 306 76 39Cté«‘«‘*SW; 47] 338) 215i(is«i108 42 67 21 
1960.0. } 13520} 1,723] 10.032 5,604 4,428 4771 646. s«4085 85 40264 52] 360} 259 143 48 68 23 
1961. 14,320} 1.878} 10,353 5,685 4.668 555) 763 500 95 40 70 58} 410} «= 288—Sts«158533 49 86 73 
1962.00. 15,392] 2,096] 11.038 6,009 on 426 904 613 106 40 79 66} 470) 348 185 54 109 110 
1963... 17,059] 2279] 12.216 6.856 5,360 414] 1,081 760 ~—Ss«*1'8 41 89 73} 530) 389 ~# 215 55 119 150 
1964.00 18.854] 2838] 13.049 7,257 5,792 463] 1275 917 132 40 103 83} 629} 420 253 55 112 180 
1965... } 20,044] 3,093} 13812 7.367 6,445 373] 1474 1073 143 41 124 93) 629 433 247 62 124 230 
1966... | 21,846 3220) 15.193 7,977 7.216 oo 1.715 1,261 156 42 148 pe 6301 «533325 70 138 200 
1967.00... | 23,146] 3,396] 15,966 7,946 —— 419] 1921 1409 164 48 «181 119} 673} «= 551s 382 74 145 220 
1968... } 24,605] 3,494] 17.014 8.145 8.869 4151 2149 1572 172 55 218 132} 719] 584 352 8 151 230 
1969.0. 25,629} 3,501] 17,844 7.987 9.857 464] 2.225 1,600 197 60 223 145 725 630 376 93 161 240 
| 26,134] 4,079] 17,594 7,306 10,288 473] 2335 1647 219 61 243 165) 737) 666 399 95 172 250 
1971... 26,676] 4,228] 17,829 7,175 10,654 491} 2500 1,724 255 70 #274 «=961771—S ss 7161 = 702~—Stts«A2D 96 184 210 
1972.00 cceeceene | 28476] 4589] 19.004 7.469 11,535 548] 2630 1,795 269 74 «©305)~Ctsi«wNBC:s«‘7SSSYCOsi“‘é7>#2#:*«C*«*«KB:SS~S~*«C*MY 198 220 
| ke 30,718] 4,762} 20,704 7,600 13,104 545 2884 1985 295 84 46318 «=o 02}—s«iB7)——sBOB(iti«éSC“‘i SOT 180 
1974.00. } 32,863} 4911] 22.239 7.572 14667 648] 3.022 2,032 308 9 368 #219) 865) 978 622 #419115 ~ 241 200 
1975... ccccessssve 35.213] 5,354] 23.460 7,878 15,582 727} 3409 2,288 332 113 417 259) 987) 1.056 655 125 276 220 
| 39.019] pe 26,107 8671 17,436 8901 3.730 2512 364 123 446 285) 1.1471 1146 695 135 316 230 
| 42,783] 6,012} 28863 9523 19340) 962) 4067 2726 374 1399 514 «=. 314] 1,384) «1.2350 727)—Ss«1580 358 260 
197B ooo ooo ee 40.128) 6,810] 32,222 10,107 22,115] 1,082] 4625 3059 414 170 623 359) 1.717) #1352 780 165 407 320 
1979.0. 54.939] 7.418] 37,062 11,354 25,708} 1,164) 5366 3598 472 193 735 368] 1935) 1.624 980 180 464 370 
1980... ccccccceeve |} 62,596] 7,632} 43,228 12,752 30476] 1,277] 6063 4098 491 236 «6 835—i(isi«éKO3]s:«C«Cé 2H «1,700 «1,000 S20 500 450 
} 71,870] 8,426] 50.425 14.997 35.428] 1385] 6848 4,571 546 292 1,004 435] 2486] 1.750 1,000 225 525 550 
oo 80,018] 9,141] 57.166 17,061 40,105] 1,484] 7323 4768 616 337 1,111 491] 2479) 1925 1.150 250 525 500 
C—— | 89.144] 10582] 63,683 19,095 44588] 1585] 7882 4989 626 389 1302 576} 2737) 2075 1.250 275 550 600 
=a 101,167] 11,572] 73,061 21.657 51,404] 1.739] 8620 5431 69 475 1.411 613] 3150] 2425 1500 325 600 600 
See explanatory information and SOURCE at end of table. 
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| Sour - Sources 
Federal | Total | Federal | Nonfed Non- | Federal! Total | Federal Non Federai 
Gov used | Govt | Govt | industry] USCs | profits |Gow.3| used | Govt | industry! profits | Govt 
Milhons of current 
1863] 968) 6064 752 S6O 1617 694) 3523] 2725 1700 375 650 700 
1891] 10928 6712 915 700 1.869 732} 3895) 2825 1700 42 70 550 
1,995] 12.152 7.3943 1,023 790-2168 = 28} 4.206) 2950 1700 «450800 500 
2122] 13462 8193 1.106 872 2356 935] 4531) 3100 1700 SOO 900 500 
2195] 14976 8990 1223 99 2697 1.071] 4730) 3550 2000 550 1.000 500 
2 323} 16.284 9636 1323 1.128 3006 1.191] 48321 4100 2300 650 1.150 600 
22771 17579 10232 1473 1.205 3.362 1307) 5078] 4550 2600 700 ©=—«*1,250 700 
2353] 18808 11090 1491 1280 3538 1 5247] 4900 2800 750 «1,350 750 
1965} 19940 11956 1559 1361 3578 1.486] 5.2951 5000 2850 750 ~—«1,400 750 
2202] 21.081 12661 1562 1.430 3838 15901 52711 5250 2950 800 1500 750 
2.100] 21.900 13200 1600 1500 4000 1.6001 5400] 5400 3050 800 1550 750 
2,100] 22400 13400 1600 1,600 4200 1,600 5 400) 5300 2900 850 1550 800 


1 Total tunds used by the Federal Government are trom Federal sources. 
2 industry sources of industry R&D expenditures include all non-F ederal sources of industry R&D expenditures. 


3 includes R&D expenditures of FFRDCs administered by individual universites and colleges and by unversity consortia. in 1994. 99 percent of total funds used were from Federal sources 


KEY FFROC = Federally funded research and development centers 


U&C = university and college 
NOTES 


Data are based on annual reports by performers except for the nonprofit sector. R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a 


survey conducted in that year. Data are prelmwnary for 1995 and 1996. As a resuli of a new sample design for the underlying Survey of Industral R&D. statistics for 1988-92 were revised 


and first reported in Nahona/ Patterns of R&D Resources 1994. These statistcs now better reflect R&D performance among firms in the nonmanutactuning industnes and small 


firms in all industnes. industry R&D data are subject to future revisions. See Appendix A: Technical Notes. 


SOURCES: National Scence Foundaton/SRS. Data were derived trom NSF/SRS. Resea'=i and Development in industry 1994. NSF ‘SRS. Academic Science and Engineering R&D Expenditures 
Fiscal Year 1994 . NSF/SRS. Federal Funds for Research and Development Fiscal Years 1994, 1995, and 1996 . NSF ‘SRS: industry data available in Standard and Poors Compustat. 


and an independent survey conducted by the industrial Research institute 
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Table C-3. Sources of funds for research and development, by Sector: 1953-96 
Page 1 of 2 
United Federal Universities Non- United Federal Universities Non- 
Year States Govt. Industry 1/ | & colleges 2/ profits 3/ States Govt. Industry 1/ | & colleges 2/ profits 3/ 
. Millions of current dollars Millions of constant 1987 dollars 4/ 
5124 | 2,753 2,245 | 72" 54 23,320 12,540" 10,2057 329 246 
—C——— 5,644 3,132. 2,373 80 59 25,453. 14,135, 10,690 362 266 
1955 6,172 3,502 2,520 | 88 | 62 27,033 15,365 11,006 389, 272 
1956.0... 8,364 4,853 3,343 | 96 72 35,499 20,616 14,166, 410 306 
— 9,775 6,110. 3,467 109 89 40,093 25,069 14,210 449 365 
a 10,711 6,779 3,707 121 104 43,016 27,225 14,888 486. 418 
ae 12,357 8,045 4,064 134 114 48,308 31,461 15,876 525 446 
1200............--- 13,520 8,735 4,516 149 120 51,960 33,559 17,369. 571 461 
14,320 9,254 4,757 165 144 54,449 35,186 18,087 627 548 
15,392 9,909 5,123 | 185 175 57,267 36,881 19,045 690 651 
ee 17,059 11,204 5,456 207 192 62,717 41,191 20,059 761 706 
See 18,854 12,537 5,887 235 195 68,127 45,317 21,253 851 705 
a 20,044 13,012 6,548 267 217 70,642 45,877 23,057 943 765 
a | 21,846 13,968 7,328 304 246 74,501 47,689 24,927 1,045 841 
23,146 14,395 8,142 345 264 76,521: 47,628 26, 872 1,146 874 
~ 
6 196B..ecne } 24,605 14,927 9,005 390 283 77,759 47,290 28,321 1,250 gg8 
| 25,629 14,893. 10,010. 420 306 77,087 44,909 29,973 1,280. 924 
$a 26,134 14,891 10,444 462 337 74,597 42,622 29,673 1,335 966 
+= ae 26,676 14,964 10,822 | 529 361 72,345 40,730 29,174 1,457 984 
28,476 15,807 11,710 574 385 73,714 41,029 30,183 1,503 1,000 
+a , 30,718 16,399 13,293 613 413 74,938 40,208 32,192 1,525 1,013 
32,863 | 16,850 14,877 676 460 73,916 38,170 33,141 1,561 1,043 
7 35,213 18,109 15,820 | 749 | 535 72,237 37,396, 32,162 1,574 1,105 
a 39,019 19,914 17,694 810 | 601 75,043 38,464, 33,837 1,582 1,161 
42,783 21,594 19,629 888 672 76,720 38,793, 35,117, 1,603 1,207 
48,128 23,875 22,450 1,037 766 80,070 39,819 37,234 1,740 1,277 
54,939 26,819 | 26,081 1,207 832 84,061 41,157 39,762 1,866 1,276 
62,596 29,455 30,912 1,326 903 87,649 41,385 43,118 1,878 1,268 
71,870 33,415 35,945 1,550 | 960 91,408 42,629 45,563 1,992 1,225 
19B2......cccceecen 80,018 | 36,583 | 40,692 | 1,727 1,016 95,541 43,702) 48,559. 2,066 1,214 


‘See explanatory information and SOURCE at end of table. 
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Table C-3. Sources of funds for research and development, by sector: 1953-96 
= Page 2 of 2 
United Federal Universities Non- United Federal Universities Non- 
Year States Govt. industry 1/ | & colleges 2/ profits 3/ States Govt. industry 1/ | & colleges 2/ profits 3/ 
Millions of current dollars Millions of constant 1987 dollars 4/ 

89,144 | 40,838 45,252 | 1,928 | 1,126 102,285 46,881 51,896, 2,216 1,293 
a 101,167 | 45,649 52,204 2,101 1,213 111,201, 50,188 57,368 2,311 1,334 
113,819 | 52,128 57,978 | 2,369 1,344 120,600) 55,246 61,418. 2,512. 1,425 
119,556 | 54,283 | 61,057 | 2,784 1,432 123,321, 55,968 63,009 2,867, 1,476 
125,376. 57,914 62,643 3,191 | 1,628 125,376 57,914 62,643 3,191 1,628 
19BB cee 132,723 59,382 68,044 3,462. 1835] 127,831 57,228 5,492 3,342 1,769 
1989.00... 140,836 59,799 75,046 3,920 2,071 129,892 55,188 69,169. 3,623 | 1,911 
1990.......eeeoooeee 151,392 61,342. 83,380 | 4,329 2,341 133,999 54,452, 73,604 3,865, 2,078 
— 159,997 | 60,120 92,485 4,835 2,557 136,300 51,322, 78,652 4,143 2,183 
164,398 | 60,192 96,418 5,029 2,789 136,197 49,962. 79,757 4,187, 2,290 
1 165,048 60,323 96,702 5,137 2,886 133,780 48,956 78,306) 4,176 2,342 
—=—_—— 168,085 60,234 99,361 5,400 | 3,090 133,483 47,918) 78,802, 4,306 2,457 
1995 (prel_)...... 178,550 | 62,500 | 107,300 5,600 | 3,150 139,408 | 48,859. 83,702 4,385, 2,462 
1996 (prei.)....... 184,300 | 61,900 | 113,450 | 5,800 | 3,150 140,893 47,416, 86,611, 4,455, 2,412 


1/ Industry sources of industry R&D expenditures include all non-Federal sources of industry R&D performance. 
2/ University and college sources of R&D include university and college R&D performance supported by State and local governments. 
3/ Nonprofit sources of R&D include nonprofit performance supported by State and local governments. 

4/ See table C-1 for GDP implicit price deflators used to convert current dollars to constant 1987 dollars. 


NOTES: 


Data are preliminary for 1995 and 1996. Industry R&D data are subject to future revisions. See Appendix A: Technical Notes. 


SOURCES: National Science FoundatiowSRS. Data were derived from NSF/SRS, Research and Development in Industry: 1994; NSF/SRS, Academic Science and Engineering: 
R&D Expenditures, Fiscal Year 1994 ; NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1994, 1995 and 1996; industry data available 
in Standard and Poors Compustat; and an independent survey conducted by the Industrial Research Institute. 


7b 


6L 


United Federal Universities U&C Non- United Federal | Universities U&C Non- 
Year States Govt. Industry & colleges | FFRDCs profits States Govt. ee Le FFRDCs profits 
Millions of current dollars Millions <« constant 1987 dollars 1/ 
5,124 1,010 3,630 255 121 108 23,320 4,612 16,500 1,164 553 491 
ee 5,644 1,020 4,070 290 141 123 25,453 4,615 18,333 1,312 638 554 
aa 6,172 905 4,640 312 180 135 27,033 4,004 20,262 1,381 796 590 
ae 8,364 1,041 6,605 372 194 152 35,499 4,449 27,987 1,590 829 644 
ae 9,775 1,220 7,731 410 240 174 40,093 5,021 31,684 1,687 968 713 
=a 10,711 1,374 8,389 456 293 199 43,016 5,518 33,691 1,831 1,177 799 
1959 12,357 1,639 9.618 526 338 236 48,308 6,427 37,570 2,063 1,325 922 
ae 13,520 1,723 10,509 646 360 282 51,960 6,602 40,419 2,475 1,379 1,085 
ae 14,320 1,878 10,908 763 410 361 54,449 7,141 41,475 2,901 1,559 1,373 
aa 15,392 2,096 11,464 | 470 458 57,267 7,821 42,617 3,373 1,754 1,703 
aa 17,059 2,279 12,630 1,081 530 539 62,717 8,379 46,434 3,974 1,949 1,982 
 ___ ‘\8,854 2,838 13,512 1,275 629 600 68,127 10,283 48,780 4,620 2,279 2,166 
1965 20,044 3,093 14,185 1,474 629 663 70,642 10,929 49,947 5,208 2.223 2,335 
= 21,846 3,220 15,548 1,715 630 733 74,501 11,065 52,884 5,893 2,165 2,493 
23,146 3,396 16,385 1,921 673 771 76,521 11,282 54,076 6,382 2,236 2,545 
24,605 3,494 17,429 2,149 719 814 77,759 11,199 54,808 6,888 2,304 2,560 
 __s 25,629 3,501 18,308 2,225 725 870 77,087 10,674 54,814 6,784 2,210 2,605 
a 26,134 4,079 18,067 2,335 737 916 74,597 11,789 51,327 6,749 2,130 2,602 
= 26,676 4,228 18,320 2,500 716 912 72,345 11,647 49,380 6,887 1,972 2,458 
28,476 4,589 19,552 2,630 753 952 73,714 12,013 50,392 6,885 1,971 2,454 
as 30,718 4,762 21,249 2,884 817 1,006 74,938 11,846 51,450 7,174 2,032 2,436 
a 32,863 4911 22,887 3,022 865 1,178 73,916 11,342 50,973 6,979 1,998 2,624 
a 35,213 5,354 24,187 3,409 987 1,276 72,237 11,248 49,161 7,162 2,074 2,593 
 —__s 39,019 5,769 26,997 3,730 1,147 1,376 75,043 11,268 51,620 7,285 2,240 2,631 
 , 42,783 6,012 29,825 4,067 1,384 1,495 76,720 10,852 53,354 7,341 2,498 2,674 
48,128 6,810 33,304 4,625 1,717 1,672 80,070 11,426 55,231 7,760 2,881 2,773 
eR 54,939 7,418 38,226 5,366 1,935 1,994 84,061 11,465 58,271 8,294 2,991 3,040 
62,596 7,632 44,505 6,063 2,246 2,150 87,649 10,810 62,071 8,588 3,181 2,999 
+= 71,870 8,426 51,810 6,848 2,486 2,300 91,408 10,830 65,665 8,802 3,195 2,915 
a 80,018 9,141 58,650 7,323 2,479 2,425 95,541 10,934 69,988 8,760 2,965 2,894 
See explanatory information and E at end of table. 
BEST AVASULALELE Cory 


Tor GDP implici price deflators used to convert current dollars to constant 1967 dollars. 


Stites 


Stn Rot cae Pre 


FFRDC = federally funded research & development center 
U&C = university and college 


NOTES: Data are preliminary for 1995 and 1996. Industry R&D data are subject to future revisions. See Appendix A: Technical Notes. 
SOURCES: Natiorial Science Foundation’SRS. Data were derived from NSF/SRS, Research and Development in industry: 1994; NSF/SRS, Academic Science and Engineering: 


R&D Expenditures, Fiscal Year 1994 ; NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996; industry data available in 
Standard and Poors Compustat; and an independent survey conducted by the Industrial Research Institute. 


BEST AVAILA 


Cr 


United | Federal Universities U&C Federal U&C Non- 
__| industry | &colleges | FFRDCs Govt. FFRDCs profits 
Millions of current dollars Millions of constant 1 
89,144 10,582 65.268 7,882 2,737 12,163 3,146 3,068 
101,167 11,572 74,800 8,620 3,150 12,730 3,465 3,324 
113,819 12,945 84,239 9,687 3,523 13,727 3,736 3,628 
119,556 13,535 87,823 10,928 3,895 13,939 4,011 3,483 
125,376 13,413 92,155 12,152 4,206 13,413 4,206 3,450 
132,723 14,115 97,015 13,462 4,531 13,625 4,374 3,465 
140,836 15,025] 102,055 14,976 4,730 13,886 4,372 3,733 
151,392 15,849} 109,727 16,284 4,832 14,151 4,314 4,148 
159,997 15,138 | 116,952 17,579 5,078 12,972 4,351 4,464 
164,398 15,583} 119,110 18,808 5,247 12,975 4,369 4,673 
165,048 16,663 | 117,400 19,940 5,295 13,547 4,305 4,656 
168,085 16,139} 119,594 21,081 5,271 12,870 4,203 4,758 
1995 (prel.)...... 178,550 16,400| 128,700 21,900 5,400 12,843 4,229 4,797 
was iol) ™= 184,300 16,200} 134,200 22,400 5,400 12,442 4,147 4,656 
table a 
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States | Govt 1/ used 
Millions of current dollars : = 7 = 
= 441 101 151 | 19) ~—«*132 110 73 | 12 | 10 : = = | = | a : 
1954 496 102 166 23, 14 136 90 | 14) 15 | 4 4 | 1 
a . 4 7 = 4 b4 4 1 - | 
1955 ovceenenee 547 | 4 Z - =| - as | 7 
a 680 105 253 | 37 216 | 130 | 18 | = 4 = | | | - 
1957 780 122 271 | 41, 0) 280) HT | - | | 
—_ | | | | | | . 
195B..nnene e7| 126) 5, 3, HR] BN 78; 4) : S| 6B =| Z 
1959...eeeeveensee 1,039 172 320 | 72 248 343 | 226 | 24 | 60 | 7 > ca | a | a | %0 
1960 .ccnnnnen 1,194 157 376 | 79 | oar 4 4 a | 7 | = 9 a 0 | 2 | " 
1961 ceccccosesoessees 1,405 210 395 81 { 136 190 120 | 24 46 
= 1,722 249 48, 143) MHS 659, 481 2) 102 | 5 | | | 
oe 1,965 255 sz, 147,35 814 | 4 3 | - = ie | | 4 ° 
2,289 314 549) 165, «4 384) 1,008 | | | 4 4 4 . 
879 26 164 69 208 
a 2,555 364 soz, 186, «= 406] 1,138 | | | | = | 4 = 4 
1966... 2,814 385 624,173, 451] 1,303) 1,008 a) 4 a oas| 190 | me | at 
1967 3,056 435 699, a) i AT] 1457) REE 31,223 | | | | 
Sadana . | | | | | | | 
| : | | : 197,37 63 
1968. 3297| 432 ed 0 | “2 650 1281 4 a 7 276 = 97 | 7 | 3 
1969 eee 3,441 532| 6 | mm) 1279) = = “| of 
1,296 | 4, 30 110 269 
= 3,531 559 602 158 | 444| 1,796 =| | 2 & = 4 4 4 > 
wena 3,652 566 590 134 456] 1,914) 1.048 4 | B4 
wrt] 3082) SO] | wo) | amee) tao) 6 i 
| | | | 4 9 
—l 3,945 608 631 | 132 = - | y+ | 2 | = a = yf z 1. 
—C——l——— 4,343 696 699 163 = | | 439 425 245 60 120 
1,695 | 72 | 477 166 
C— —— 4,738 734 730 157 573| 2,410 695 | | -~ 4 z a 
| 1, 475; 162 512 
ae 5,130 786 819 185 634] 2,549| = 1,841 | | | pond 
1977 ae 5,735 914 911; 210 | 701} 2,800) 2,007 | 79 | 527 187 600 510 290 70 
| | | 335 80 170 
— —_— 6,649} 1,029 a » + a m | & | on - A ~~ | 4 | 4 io 
——- 7568| 1,089] 1,158 | 215 
1980 — 8.435} 1,182 1,325 290 1,035] 4,036 2,861 141 | 793 | dl = a | D~ h i 
 — g606| 1.902) 1614) 01) 1313] 4598 3,261 171 | 908 | a8] 1270 =| © oe — 
a 1oaao| 1.465] 1,904] __381|___—1,523]_ 4.879 3,402 1 | 998 
See explanatory information and E at end of table 


Total Non- 
used profits 
1983 ene 11,645) 1,690] 2.223) 463) 1,760] 5.303, 3547) 236) 1,170) 350 1,484 45, 600) 125 220 
1984............f 12933} 1861) 2608 476 2132] 5734 3830 263, 1.255) 366 1,690] 1,040 650 150 | 240 
——— 14,211 1,923) 2862, 489, 2373] 6556 43435 M2) 1,447) 424 1,765) = 1,105 | 675 | 170 260 
ja 16.614) 2,019) 4,047, S51) 3.496] 7.492) 4,867,436) 1,733,456 1876} 1180 70 20. 280 
ne 18,025} 2046) 4323, 740, 3583] 8393 5,375 496/ 2,002) 520 2,033} 1.230, 700 210° 320 
| | | | | 
198B nnn 19.029] 2050] 4500 93 3507] 8894 5678, sa, 2113, S71] 2245] 1,340) 750, 230, 360 
21,171 2,313 5216 1,384) 3,832 9790 61% 598 2,355) 643 2,352 1,500 | 850 | 250 | 400 
= 22,253} 2295) 5,128 1368 3,760] 10642 6,646 678; 2,602 716 2,426 1,760 1,000 300 460 
«ne 26,347} 2392] 7837) 1,712, 6125] 11,603) 7,125 7342947, 797 2595} 1920 1,100 320 | 500 
26,736] 2.338] 7,002, 1,186 S816] 12.513 7,715 7% 3,126 876 2.843} 2040 1,150 350 540 
1993 27,981} 2662) 6919 98 5961] 13302 8397 836 3,156 913 2938] 2160 1,250 350 560 
1994 28,796} 2505} 7.017 939, 6078] 14096 8945 875 3,303 973 3,008} 2170) 1,200 370 600 
1995 (prelim.).} 29390} 2500} 7,000; 1,000 6,000] 14700 9300 90 3500 1,000 3,000} 2190) 1,200 370 620 
S 1996 (prelim).| 29,760] 2500] 6900 90 6000] 15100 9500 1,00, 3600 1,00 3,000] 2260 _ 1,250 390 | 620 


1/ Total funds used by Federal Government are from Federal sources. 
2/ Expenditures for FFRDCs administered by industry and nonprofit institutions are included in the totals of the respective sectors. 
3/ industry R&D expenditures include all non-Federal sources of funds. 

4/ Distribution by non-Federal sources has been estimated for all years. 

5/ Includes R&D funds from State and local government sources. 

6’ Includes R&D expenditures of FFRDCs administered by individual universities and colleges and by university consortia. 


KEY: FFRDC = federally funded research and development centers 
U&C = university and college 


NOTES: Data are based on annual reports by performers except for the nonprofi sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey 
conducted in that year. Data are preliminary for 1995 and 1996. The character-ol-work estimation procedure for industry's R&D expenditures was revised for 1986 and later years. As a 
result of a new sample design for the underlying Survey of Industrial Pesearch and Development, statistics for 1988-92 were revised and first reported in Nationa! Patterns of R&D 
Resources: 1994. These statistics now better reflect R&D performance among firms in the nonmanutacturing industries and sma‘ firms in all industries. 


SOURCES: National Science FoundatiovSRS. Data were derived from NSF/SRS, Research and Development in Industry 1994 ; NSF/SRS, Academic Science and Engineering: R&D Expenditures, 
Fiscal Year 1994; NSF/SPS, Federal Funds for Research and Development; Fiscal Years 1994, 1995, and 1996. 
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aed —— — — — —— k 

Year States Govt. industry 1/ |& colleges 2/ | _ profits 3/ States Govt. industry 1/_|& colleges 2/ | __ profits 3/ 
Millions of current dollars Millions of cons:ant 1987 dollars 4/ 

1953 441 | 251 | 153 10 | 27 2010, 1,145 696 46 123 
1954........... 496 | 283 | 168 | 15 | 30 2,240 1,279 757) 68 135 
Se 547 | 302 191 21 | 33 2,406 1,333) 835 93 145 
nT | 680 362 249 30 | 39 2,894 1544 1,056 128 166 
i iictinisanimaisieal 780 | 427 266 39° 48 3,204 1,756 1,091 160 197 
a 877 478 292 50 | 57 3,522. 1,920 1,173, 201, 229 
a, | 1,039 | 626 290 60 63 4,068 2,453 1,133 235 247 
RRR ; 1,194 | 712. 342 72 68 4,582 2,730 1,315 276 261 
SSRIS 1,405 878 | 361 85 81 5,342 3,338) 1,373 323 308 
PRAIRIE 1,722 | 1,129 394 102 | 97 6,416 4,209 1,465, 381 361 
1,965 | 1,311 425 121 108 7,224 4,820 1,563 445 397 
ATR ; 2,289 1,598 433 144 114 8,283 5,786 1,563 §22 412 

* SER ES 2,555 1,809 461 164 121 9,018 6,388 1,624 580 427 

o i iictitieiibdidhiiiada 2,814 | 1,978 510 197 129 9,639 6,785, 1,736 677 441 
Sa ; 3,056 | 2,201 492 223 140 10,133. 7,304 1,624 741 464 
ee } 3297, 2.336 535 276 150 10,511 7,464 1,685 B85 477 
«= 3,441 | 2,441 540 298 | 162 10,440 7,423 1,619 909 490 
i cniaciaiatial | 3,531 | 2,471 528 350 | 182 10,161 7,125 1,502 1,012 522 
OGURA E: | 3,652. 2,509 547 400 | 196 10,006 6,892 1,477 1,102 535 
RR 3,801 2,605 563 415 218 9,912 6,805 1,453 1,086 567 
3,945 2,708 605 408 224 9,748 F713 1,469 1,015 551 
_ += Sees 4,343 3,017 650 431 245 9,939 6,934 1,453 995 557 
+See 4,738 3,270 | 705 | 477 286 9,875 6,842 1,438 1,002 593 
+= 5,130 3,589 769 475 297 9,967 6,991 1,473 928 575 
Te 5,735 | 4,021 850 527 337 10,329 7,250 1,522 951 606 
6,649 4,702 64 605 378 11,124 7,878 1,601 1,015 631 
+e 7,568 §,353 1,092 711 412 11,658 8,259 1,667 1,099 633 
EE 8,435 5,915 1,271 793 456 11,902 8,362 1,776 1,123 641 
+= 9,606 | 6,629 1,589 908 480 12,303 8,506 2,017 1,167 613 
eae 10,440 7,110 | 1,833 998 499 12,480 8,502, 2,188) 1,194, 596 


See explanatory information and SOURCE at end of table. 
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Table C-6. Sources of funds for basic research. by sector: 1953-96, 


United Federal Universities Non- United Federal Universities Non- 
Year States Govt. Industry 1/ | & colleges 2/} _ profits 3/ States Govt. Industry 1/ | & colleges 2/} _ profits 3/ 
Millions of current dollars Millions of constant 1987 dollars 4/ 

1983... ccscsssnssneenenen 11.645 7,784 2121, 1,170 | 570 13,377) 8,944 2,433 1,345) 655 
1984. ccccccccesssseeneene 12,933 8,507. 2,565 | 1,255. 606 14,223 9,357 2,819 1,381 666 
1985.occccssossesnsesneeee 14.211. 9.195 | 2,885 1,447 684 15,066 9,749 3,057 1,534 725 
1986..cccesscssesnseeeeene 16,614 —- 10,013 4,132 1,733 736 17,121 10,315 4,263 1,785 759 
er } 18,025, = s«10,894 4,289 2,002 840 18,025 10,894 4,289 2,002 840 
Le | 19,029 «14,716 Ss, 268 2.113 931 18,351 11,304 4,110 2,040 898 
1989... sccccssesnseeneeene 21,171, 13,093 | 4,680 2,355 1,043 19,549 12,095 4,315 2.177 963 
1990 .cccscscsessensesnseee 22.253, «13,737 4.738 2,602 1,176 19,798 12,241 4,189 2,323 1,045 
| | 26,347 «14,924 7,179 2,947 1,297 22,513 12,770 6,109 2,525 1,108 
1992. cccsccosessnsesneene 26,736 —«-15,232 6,962 3,126 1,416 22,212 12,670! 5,763 2,603 1,176 
TX | 27,981 16.20 896 7,147, (s3,156—S——«*,73 22,719 13,168 5,790 2,566 1,196 
28,796 16,597 7,323 3,303 1,573 22,923 13,226 5,811 2,634 1,252 
1995 (preliminary).......... 29,390 —*-17,000. 7,270 | 3,500 1,620 22,987 13,306 5,674 2.741 1,267 
1996 (preliminary)......... 29,760, —«17,150 | 7,390 | 3,600 | 1,620 22,814, 13,162 5,646. 2,765. 1,241 


1/ Industry sources of industry R&D expenditures include all non-Federal sources of industry R&D performance. 

2/ University and college sources of R&D include university and college R&D performance supported by State and local governments. 
3/ Nonprofit sources of R&D include nonprofit performance supported by State and local governments. 

4/ See table C-1 for GDP implicit price deflators used to convert current dollars to constant 1987 dollars. 


NOTE: Data are preliminary for 1995 and 1996. 


SOURCES: National Science Foundation/SRS. Data were derived from NSF/SRS, Research and Development in Industry: 1994; NSF/SRS, Academic Science and 
Engineering: R&D Expenditures, Fiscal Year 1994 ; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996. 
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Table C-7. Basic research performance. by sector: 1953-96 


United | Federal Universities |  U&C Non- United Federal Universities |  U&C Non- 
Year States Govt. Industry | &colleges | FFRDCs profits States Govt. Industry | &colleges | FFRDCs profits 
Millions of current dollars Millions of constant 1987 dollars 1/ 
<a 441 101 151 110 33 46 2,010 461 686 502 151 209 
1954. essen 496 102 166 136 39 53 2,240 462 748 615 176 239 
a 547 90 189 159 49 60 2,406 398 825 704 217 262 
1956... cooon 680 105 253 200 51 71 2,894 449 1,072 855 218 301 
1957... eonn | 780 122 271 240 65 82 3,204 502 1,111 988 267 336 
1958... oooon 877 126 295 281 78 97 3,522 506 1,185 1,129 313 390 
1959... 1,039 172 320 343 92 112 4,068 675 1,250 1,345 361 438 
1960....--cecoon 1,194 157 376 433 97 131 4,582 602 1,446 1,659 372 504 
| 1,405 210 395 536 115 149 5,342 798 1,502 2,038 437 567 
1962... esooe 1,722 249 488 659 136 190 6,416 929 1,814 2,459 507 706 
1963... 1,965 255 522 814 159 215 7,224 938 1,919 2,993 585 790 
1964.00.00... 2,289 314 549 1,003 191 232 8,283 1,138 1,982 3,634 692 838 
1965...coreee 2,555 364 592 1,138 208 253 9,018 1,286 2,085 4,021 735 891 
1966... coon 2,814 385 624 1,303 227 275 9,639 1,323 2,122 4,478 780 935 
-. a 3,056 435 629 1,457 250 285 10,133 1,445 2,076 4,841 831 941 
a 
1968 ....cooon 3,297 432 | 642 1,650 | 276 297 10,511, 1,385 2,019 5,288 885, 934 
1969.00... 3,441 532 618 | 1,711. 275 305 10,440) 1,622 1,850 5,216 838 913 
1970.....cscoooe 3,531 | 559 602 1,796 269 305 10,161, 1,616 1,710 5,191, 777 866 
| 3,652 | 566 590 1,914 | 260 322 10,006 1,559 1,590 5,273. 716, 868 
1972... esse 3,801 597 593 2,022 244 345 9.912 1,563. 1,528 5,293 | 639 889 
a 3,945, 608 631 2,053 296 | 357 9,748 1,512 1,528 5,107, 736 864 
—— 4,343 | 696 699, 2,153 390 405 9,939 1,607 1,557, 4,972 901 902 
= 4,738 734 | 730, 2,410 439 425 9,875, 1,542) 1,484, 5,063! 922 864 
1976.ecenened 5,130 786 | 819, 2.549 512 | 464 9,967 1,535) 1,566, 4,979 1,000, 887 
 —— 5,735 914 | O11 2,800 | 600 510 10,329 1,650 1,630 S04 1,083 912 
| | | | | | | | 
1978 ..cscnsn 6649 1,029, 1,085) 3,133 867. 55] 11,124 1,727,716 8,257, 1,485 970 
1979......cessseed 7,568 | 1,089 | 1,158 | 3,619 1,022. 680 11,658. 1,683 1,765 5,594 1,580) 1,037 
19B0.......coooe 8435, 1,182 | 1,325 | 4,036 1,132 760 11,902 1,674 1,848 5,717 1,603 1,060 
 —— 9,606 1,302, 1,614 | 4,595 1,270 825 12,303 1,674 2,046 5,906 1,632 1,046 
. 10,440) 1,465. 1904) 4879, ‘1,327, 865 12,480, 1,752, 2,272, 5,836, 1,587. 1,032 


See explanalory iflormation and SOURCE al end of table 


Table C-7. Basic resear 


United Federal Universities]  U&C Non- United Federal Universities}  U&C 
Year States Govt. Industry | &colleges | FFRDCs profits States Govt. industry | &colleges | FFRDCs | _ profits 
Millions of current dollars Millions of constant 1987 dollars 1/ 
‘| | | 
1983... econ 11,645 1,690, 2,228 5303, «1,484 945 19377 1,943, «2,549 6,095 1,706 1,084 
1984............. 12,933 | 1,861 2,608 5,734 | 1,690 1,040 14,223 2, 047 2,866 6,308 1,859 1,143 
1985 .......sse } 14,211 | 1,923 2,862 6,556 | 1,765 | 1,105 15,066, 2,039 3,032 6,952 1,872 1,171 
1986.2... J 16,614 | 2,019 4,047 7,492 | 1,876 | 1,180 17,121 2,079) 4,176 7,716 1,932 1,218 
19B7..ccooeee J 18,025 | 2,046 4,323 8,393 2,033 | 1,230 18,025 2,046 4,323 8,393 2,033 1,230 
ae } 19,029; 2,050 4,500 8894! 2245 1,340 18,351 1,979 4,331 8,585 2,167 1,290 
1989... ooo 21,171 | 2,313 5,216 9,790 2,352 | 1,500 19,549) 2,138 | 4,807 9,048 2,174 1,382 
1990... -scooee 22,253 2,295 5,128 10,642 | 2,428 1,760 19,798, 2,049 4,526 9,502 2,168 1,553 
ae 26,347 | 2,392 7,837 11,603 | 2,595 | 1,920 22,513, 2,050 6,664 9,943 2,224 1,633 
a 26,736 | 2,338 7,002 12,513 | 2,843 | 2,040 22,212 1,947 5,792 10,419 2,367 1,687 
1993 ....eoooon 27,981 2,662 6,919 13,302 2,938 | 2,160 22,719 2,164, 5,602 10,815 2,389 1,749 
== 28,796 2,505 | 7,017; 14,096 | 3,008 | 2,170 22,923) 1,998, 5,565 11,241 2,399 1,721 
1995 (prel.)...) 29,390 2,500 | 7,000 14,700 | 3,000 | 2,190 22,987 | 1,958 5,460 11,511 2,349 1,708 
1996 (prel.)...| 29,760; 2,500, 6900, 15,100/  3000| 2,260 22,814, —«-1,920/ + ~—s 5,267; —s«*11,598 2,304 1,725 


1/ See table C-1 for GDP implicit price deflators used to convert current dollars to constant 1987 dollars. 


KEY: U&C = university and college 
FFRDC = federally funded research and development center 
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NOTE: Data are preliminary for 1995 and 1996. 


SOURCES: National Science Foundatio/SRS. Data were derived from NSF/SRS, Research and Development in Industry: 1994; NSF/SRS, Academic Science and Engineering: 
R&D Expenditures, Fiscal Year 1994 ; NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1994, 1995 and 1996. 
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Year United | Federal | Total | Federal Total | Federal Non- U&C Total | Federal Non- 
States | Govt 1/ | used | Govt | Industry3/] used4/ | Govt | Industy | U&Cs5/ | profits | FFRDCs6/| used | Govt | Indusiry | profits 5/ 
Millions of current dollars 
1953 1,279 345 726 288 438 130 57 | 6 | 57 | 10 44 34 | 13 | 11 10 
1954 1,390 349 814 322 492 137 61 7 59 10 51 39 | 15 13 | 11 
a 1,481 310 928 368 560 136 58 | 8 60 10 65 “| 17 | 14 11 
1956 1,889 356 1,268 474 794 147 68 | 9 | 59 1 71 47 | 19 | 140 14 
1957 2,374 417] 1,670 | 678 992 145 62 | 11 61 11 86 56 | 22 | 14 20 
| 
1958 2,699 474] 1,911 774| 1,137 148 64 2; 6 1 102 64) 14 25 
= 2,900 558} 1,991 813} 1,178 155 | 67 12 64 12 119 7 35 | 15 27 
1960 3,020 595] 2,029 833 1,196 179 | 88 13 | 66 | 12 122 95 | 50 17 28 
1961 3065] 634) 1977) 812| 1,165 192 8 8613) tsi 1995] 127) 7) 17) 35 
1962... ceecesne 3,665 702} 2449/ 1,011) 1,438 205 109 | 13 | 70 13 155 154 90 19 45 
| | | | | | 
1963 3,742 715] 2,457; = 1,007/ 1,450 227, 128 14 | 72 13 170 173/105. 19 | 49 
1964 4,128 903] 2600, 1,040| 1,560 232; 127, 14 77 14 202 191; 125, 19 47 
4,339 990} 2658; 1,038, 1,620 279, «157 | 13 88 21 204 208 135 21 52 
1966 ..eesscesee 4,601 997] 2843) 1,039) 1,804 328 194 13 89 32 207 2206, 145 24 57 
1967 4,780} 1,027] 2915)  1,066| 1,849 374; 222 15 102 35 219 245, 160 25 60 
| | 
1968 5,130} 1,110] 3,124) 1,043) 2,081 403; 253 16 97 37 231 262 172, 28 | 62 
LS 5315} 1113] 3287; 1,015, 2272 407, 246 16 105 40 210 298 200 | 32 66 
1970 5,738} 1,345] 3427) 1,049) 2,378 427 267 | 16 99 45- 216 323 220 33 70 
1971.. 5,759} 1,322] 3,415 974; 2,441 474, 292 19° 115 48 210 338 230 | 34 74 
1972 6,011} 1,387] 3,514 952 2,562 524, 320, 18 140 46 221 365, 51 35 79 
| | | | | 
1973 6,598} 1,480] 3,625 993 2,832 713 461 | 23/172 57 227 353 234 | 36 83 
1974 7,189} 1,574] 4,288; 1,025| 3,263 736 438 29, 203 66 178 413 280 | 40 93 
= 7,902] 1,730] 4570 1,130/ 3,440 851 515 34, 225 7 203 448 300 | 43 105 
C—O 8,954) 2003) 5112; 1200) 3912} 1,016) | 43 282 107 235 498 330 48 | 120 
ee 9570] 204] 5696 1,325) 4311] 1,067, 9607, MB 803,11 20) 533) M5) 83) 1385 
| | | 
— 10,584] 2191] 6,300 1,430; 4870] 1,184 | 644 56354 130 319 590 | 385 | 55 150 
a 11,976] 2,992] 7.225| 1,555 5670] 1,310 708. 6) 412, 1285 339 710; 480 | 60 170 
ee 13610] 2484] 8450) 1,900/ 6550| 1,530 878 78, 440 134 421 725; 480,65 180 
a 16,362} 2,732] 10699 2340 8359] 1,730 946 101 533 150 421 780 515 75 190 


See explanatory information and SOURCE at end of table. 


Year United | Federal | Total | Federal Total | Federal Non- U&C Total | Federal Non- 
States | Govt.1/ | used Govt. | Industry 3/} used4/ | Govt. | Industry | U&Cs5/ | profits | FFRDCs6/} used Govt. | Industry | profits 5/ 
Millions of current dollars 
1982 18,151 2,729} 12323 2960 9,363 1,858 | 99/118 | 608 173 426 815 | 540 | 85 | 190 
1983 20,263} 3,020} 13927 3,641 10,286] 1,989) 1,054 126 623 186 452 875 580 95 | 200 
1984.0 22,386 2,903} 15,765 4,224 11,541 2,252 = 1,190 | 159 | 699 204 536 930 600 110 220 
19B5.....eeseceeeeeee 25,327 3,133] 18,255 5,347 12,908} 2418; = 1,262 | 179 756 | 221 586 935 575 130 230 
1986.0... 27,080 3,141 19,760 4,678 15,082 2,628 = 1,332, 215 856 225 561 990 600 140 250 
| 27,687} 3392] 19813, 4660 15,153] 2,910 | 1,455 | 239 966 250 532] 1,040 600 150 290 
a 29,221 3,288} 20,748, 4,217| 16,531 3516 1,831 279 1,107 299 529} 1,140 650 170 320 
32,230] 3584) 22691 4698 17,993} 4,055 2084 327, 1,291, 383 600} 1300 750 190 360 
= 34,748) 3515] 24,78 6353 18432] 4344) 2,157. 371 1,424 392 624) 1,480. 850 220 410 
a 38,601 4,063} 27.446, 6,021, 21,425} 4.478 2,122 387, 1,550 419 924 1,690 1,000 240 450 
| | i j 

1992 37,805] 4,186) 26,167 4983, 21,184) 4717 2338 394 1,551 434 935; 1,800) 1,050 260 490 
== 37,206 4,790} 24686 4730 19,956 5,008 2,488 | 430-1621 469 962 1,760; 1,000 260 | 500 
1994... soesenes 36,591} 4983] 23491 4119) 19372] 5230 2551 455 1,717) 507 977} 1,910 1,100 270 540 
1995 (Prelim)..] 37,590] 5,000] 24,220) 4,200 20,000] 5.450/ 2.750, 500, 1,700, += 800] 950] 1,980, 1,100 270,580 
1996 (Prelim.)...| 38,750 4,900} 25300' 4300, 21,000 5.650, 2,850. 500 —s- 1,800 | 500 1,000 1,900 1,050 | 290 | 560 


1/ Total funds used by Federal Government are from Federal sources. 
2/ Expenditures for FFRDCs administered by industry and nonprofit institutions are included in the totals of the respective sectors. 
3/ Industry R&D expenditures include all non-Federal sources of funds. 
4/ Applied research totals have been estimated since 1978. Distribution by non-Federal sources has been estimated for all years. 
5/ Includes R&D funds from State and local government sources. 
6/ Includes R&D expenditures of FFRDCs administered by individual universities and colleges and by university consortia. Data have been estimated since 1978. 


KEY: 


FFRDC = federally funded research and development centers 
U&Cs = university and college 


Data are based on annual reports by performers except for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey 


conducted in that year. Data are preliminary for 1995 and 1996. The character-of-work estimation procedure for industry's R&D expenditures was revised for 1986 and later years. 


As a result of a new sample design for the underlying Survey of Industrial Research and Development, statistics for 1988-92 were revised and first reported in National Patterns 
of R&D Resources:1994. These statistics now better reflect R&D performance among firms in the nonmanutacturing industries and small firms in all industries. 


SOURCES: National Science Foundation/SRS. Data were derived from NSF/SRS, Research and Development in Industry 1994 ; NSF/SRS, Academic Science and Engineering: R&D 


Expenditures, Fiscal Year 1994; NSF/SRS, Federal Funds for Research and Development; Fiscal Years 1994, 1995, and 1996. 
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Page 1 of 2 


Year States Govt. industry 1/ | & colleges profits 3/ States Govt. industry 1/ | & colleges profits 3/ 

Millions of current dollars Millions of constant 1987 dollars 4/ - 
1953.............. 1,279 747 455 57 20 5,824 3,405 2.068 260 9! 
1954.00. 1,390 796 512 59 21 6,272 3,604 2,306 267 95 
1955.............. 1,481 818 582 60 21 6,497 3,597 2,542 265 92 
1956.............. 1.889 988 817 59 25 8,025 4204 3,462 252 106 
1957.............. 2.374 1,265 1,017 61 31 9,740 5,194 4,168 251 127 
1958... 2.699 1,439 1,163 61 % 10,839 5,779 4671 245 145 
1959... 2,900 1,592 1.205 64 39 11,341 6,230 4,707 251 153 
1960.............. 3,020 1,688 1,226 66 40 11,602 6,480 4,715 253 154 
1961... 3,065 1,754 1,195 69 47 11,654 6,669 4544 262 179 
1962.00... 3.665 2,067 1,470 70 58 13,639 7,697 5,465 261 216 
1963.............. 3,742 2,125 1,483 72 62 13,757 7,813 5,452 265 228 
1964.00. 4,128 2,397 1,593 77 61 14,920 8.670 5,751 279 220 
1965.............. 4,339 2,524 1,654 88 73 15,296 8,904 5,824 311 257 
1966.............. 4,601 2.582 1,841 89 89 15,703 8,831 6,262 306 204 
1967............. } 4,780 2,694 1,889 102 95 15,811 8,923 6,235 339 314 
1968.............. 5,130 2,809 2,125 97 99 16,238 8,930 6,683 311 314 
1969.............. 5,315 2,784 2,320 105 106 16,008 8,421 6,947 320 320 
5,738 3,097 2,427 99 115 16,399 8,888 6,896 286 329 
= 5,759 3,028 2,494 115 122 15,642 8.270 6,724 317 332 
6,011 3,131 2.615 140 125 15,579 8.148 6,740 366 324 
= 6,598 3,395 2,891 172 140 16,136 8,364 7,002 428 343 
= 7,189 3,495 3,332 203 159 16,216 7,964 7,423 469 360 
1975.............1 7,802 3,878 3,517 225 182 16,048 8,049 7,151 473 375 
== 8.954 4,442 4,003 282 227 17,258 8,613 7,656 | 551 438 
= 9,570 | 4611 4,410 303 246 17,175 8,296 7,890, 547 442 
10,564 4,969 4,981 354 280 17,624 8,302 8,261 594 467 
= 11,976 | 5,474 5,795 412 295 18,342 8417 8,835 637) 452 
1980...oocse 13,610 6,163 6,693 440 314 19,078 8,678 9,336, 623 44) 
16,362 6,954 8,535 §33 340 20,825 8,887 10,819) 685, 434 
18,151 7,614 9.566 608 363 21,674 9,098 11,416 727, 434 


See explanatory information and SOURCE at end of table. 


Year States Gov._|_ industy 1/ | Scolleges2) | profits) | States Gov. industry 1/ | & colleges 2/ | profits 3/ 
Millions of current dollars Millions of constant 1987 dollars 4/ 
1983... | 20263 8747 10,507 623 3B 23,252 10,043 12,050 716 443 
1984.00 22.386 9,453 11,810 699 424 24,607 10,394 12,978 769 466 
1985... 25,327 10,903 13,217 75 451 26,836 11,555 14,001 802 478 
= 27,080 10,312 15,437 856 475 27,933 10,631 15,930 882 490 
= 27,687 10,639 15,542 966 540 27,687 10,639 15,542 966 540 
1968. 29,221 10,515 16,980 1,107 619 28,145 10,136 16,343 1,069 597 
1969.00. 32,230 11,716 18,510 1,291 713 29,726 10,814 17,061 1,193 658 
1990... 34,748 13,499 19,023 1,424 802 30,756 11,979 16,794 1.271 712 
1991 38,601 14,130 22,052 1,550 869 32,886 12,062 18,754 1,328 742 
1992 37,805 13,492 21,838 1,551 924 31,324 11,201 18,065 1,291 767 
= 37,206 13,970 20,646 1,621 969 3,162 11,339 16,719 1,318 786 
1994 36,591 13,730 20,097 1,717 1,047 29,067 10.926 15,939 1,369 833 
1995 (prel.).... 37,530 14,000 20,770 1,700 1,060 29,309 10,947 16,203 1,331 828 
1996 (prel.)..j 38.750, 14100 21,790, 1,800 1,060] —-23,634_———10,804 16,636 1,382 812 
1/ Industry sources of industry R&D expenditures include all non-Federal sources of industry R&D performance. 
x 2) University and college sources of R&D include unvversity and college R&D performance supported by State and local governments, 


3/ Nonprofit sources of R&D include nonprofit performance supported by State and local governments. 
4/ See table C-1 for GDP implicit price defiators used to convert current dollars to constant 1$87 dollars. 


NOTE: Data are preliminary for 1995 and 1996. 


SOURCES: National Science FoundatiowSRS. Data were derived from NSF/SRS, Research and Development in industry: 1994; NSF/SRS, Academic Science and 
Engineering: R&D Expenditures, Fiscal Year 1994 ; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996 


Table C-10 


United Federal Universities |  U&C Non- United Federal Universities U&C Non- 

Year States Govt. industry | &colleges | FFRDCs | profits States Govt. industry | & FFRDCs | profits 
Millions of current dollars Millions of constant 1987 dollars 1/ 
1953 1,279 345 726 | 130 | 44) 34 5,824) 1,575] 3,300/ 594) 2017 155 
|, | 1,390 349 814 137 | 51 39 6,272. 1,579) 3,667 620 231, 176 
1955 1,481 310 928 | 136 | 65 42 6,497, 1,372 4,052 602 288, 183 
1956.....sseoeeeeee 1,889 356 1,268 | 147. 71 | 47 8,025 1,521 §,373 628 303. 199 
= 2,374 | 417. 1,670 145 86 56 9,740 1,716. 6,844 597 354) 230 
1958 aeeensee 2,699 474, 1,911. 148 102 e4/ 10,839 1,904) 7.575 594 410 257 
Te 2,900 | 558 | 1,991 | 155 119 77 11,341 2,188 7,77 608 467 301 
1960........esceceoo 3,020 595 2,029 | 179 122, 95 11,602 2,280 7,804 686, 467, 365 
a 3,065 | 634 1,977 | 192 135 127 11,654 2,411 7,517, 730 513| 483 
3,665 | 702. 2,449 205 155 154 13,639 2,619 9,104 765, 578 572 
= 3,742, 715, 2,457 227 170 173 13,757 2,629 9,033 835 625 636 
= 4,128 | 903 2,600 232 202 191 14,920 3,272 9,386 841 732, 690 
 _= 4,339 990 | 2,658 | 279 204 208 15,296 3,498 9,359, 986 721 732 
| 4,601 | 997 | 2,843 328 | 207 226 15,703 3,426 9,670 1,127, + 769 
Fe 4,780 | 1,027 2,915 374 219 245 15,811 3,412 9,620, 1,243, 728, 809 
Oo 
 —_— | 5,130 | 1,110 | 3,124 403 231 262 16,238 3,558 9,824 1,292) 740, 824 
1969...seoeeeeene 5,315 | 1,113 | 3,287 | 407 210 298 16,008 3,393 9,841 1,241 640, 892 
 — = 5,738 1,345 3,427 | 427 | 216 323 16,399 3,887 9,736 1,234) 624, 918 
Sees 5,759 1,322 | 3,415 474 210 338 15,642 3,642 9,205, 1,306. 579, 911 
1972 6,011 1,387 3,514 | 524 221 365 15,579 3,631 9,057 1,372 579 941 
1973 6,598 1,480. 3,825 | 713, 227 353 16,136 3,682 9,262 1,774 565, 855 
+r 7,189 | 1,574 | 4,288 | 736 178 | 413 16,216, 3,635 9,550 1,700 411 920 
1975 7902, 1,730 4,570. 851208 | 44g] 16,048) 3.634 9,289, 1,788 426 911 
—C 8,954 | 2,093, 5,112 1,016 | 235 498 17,258 4,088 9,774 1,984 | 952 
a 9570 2,044, 5,636 1,067 290 | 533 17,175 3,690, 10,082 1,926 523, 953 
| | | | | | | | 
— = 10,584 | 2,191 | 6,300 | 1,184 | 319 590 17,624 3,676 10,448. 1,987 535 | 978 
cLC—U———E 11,976 | 2,392 | 7,225 1,310 | 339 710 18,342 3,697, 11,014 2,025, 524 1,082 
 _—_ 13,610 2,484 8,450 | 1,530 | 421 725 19,078 3518, 11,785, 2,167 596 1,011 
 _- 16,362. 2,732  —«-10,699 | 1,730 421 780 20,825, 3,512 13,560 2,224, 541, 989 
1982 18,151 | 2,729 12,323 | 1,858 | 426 | 815 21,674 3,264 14,705. 2,222. 510) 973 
See explanatory information and SOURCE at end of table. 


United Federal Universities U&C Non- United Federal Universities U&C Non- 
Year States Govt. | Indusiry | &colleges | FFRDCs profits States Govt. Industry & colleges _| FFRDCs profits 
_Vilions of current dollars Millions of constant 1987 dollars 1/ 

20,263 3,020 | 13,927 | 1,989 452 875 23,252 3,471 15,971 2,286 520 1,003 
22,386 2,903 | 15,765 | 2,252 536 | 930 24,607 3,194 17,324, 2,477 590 1,022 
1985 25,327 3,133 | 18,255 2,418 586 935 26,836 3,322 19,338 2,564 621 990 
=a 27,080 3,141 19,760 2,628 561 990 27,933 3,235 20,392 2,706 578 1,022 
— 27,687 3,392 19,813 2,910 932 1,040 27,687 3,392 19,813 2,910 932 1,040 
29,221 3,288 20,748 3,516 529 1,140 28,145 3,174 19,969 3,394 511 1,097 
—————== 32,230 3,584 22,691 4,055 600 1,300 29,726 3,312 20,913 3,748 955 1,198 
as 34,748 3,515 24,785 4,344 624 1,480 30,756 3,138 21,876 3,879 557 1,306 
i snmnenen 38,601 4,063 27,446 4,478 924 1,690 32,886 3,482 23,338 3,837 792 1,437 
1992 ; 37,805 4,186 26,167 4,717 935 1,800 31,324 3,485 21,644 3,928 779 1,489 
37,206 4,790 24,686 5,008 962 1,760 30,162 3,894 19,989 4072 782 1,425 
ae 36,591 4,983 23,491 9,230 977 1,910 29,067 3,974 18,629 4,171 779 1,515 
1995 (prel.)........ 37,530 9,000 24,200 5,450 950 1,930 29,309 3,915 18,877 4,268 744 1,505 
1996 (prel.)........ 38,750 4,900 25,300 5,650 1,000 1,900 29,634 3,763 19,313 4,339 768 1,450 


c6 


1/ See table C-1 for GDP implicit price deflators used to convert current dollars to constant 1987 dollars. 


KEY: FFRDC = federally funded research and development center 
U&C = university and college 


NOTE: Data are preliminary for 1995 and 1996. 


SOURCES: National Science Foundation/SRS. Data were derived from NSF/SRS, Research and Development in Industry: 1994; NSF/SRS, Academic Science and Engineering: R&D 
Expenditures, Fiscal Year 1994 ; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996. 
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Table C-11. National development expenditures: 1953-96 


Page 1 of 2 
Industry 2/ Universities & colleges Other nonprofit institutions 2/ 
Sources Sources Sources 
Year United Federal Total Federal Total Federal Non- U&C Total Federal Non- 
States Govt. 1/ used Govt. | Industry 3/} used 4/ Govt. Industry | U&Cs 5/ profits |FFRDCs6/| used Govt. industry profits 
Millions of current dollars 

1993.00... 3,404 564 2,753 1,123 1,630 15 8 1 5 1 44 28 16 6 6 
1954.00 3,758 569 3,090 1,405 1,685 17 s 1 6 1 51 31 17 7 7 
1955.................. 4,144 505 3,523 1,785 1,738 17 8 1 7 1 66 33 18 8 7 
1956.00... 5,795 580 5,084 2,817 2,267 25 15 2 7 1 72 34 19 8 7 
ih) 6,621 681 5,790 3,616 2,174 25 12 2 9 2 89 36 20 8 8 
1958.00. 7,135 774 6,183 3,942 2,241 27 12 3 10 2 113 38 21 8 9 
1959.0. 8.418 909 7,307 4,750 2,557 28 13 3 10 2 127 47 28 9 10 
1960.00.00... 9,306 971 8,104 5,169 2,935 34 18 3 11 2 141 56 36 10 10 
—— 9,850 1,034 8,536 5,347 3,189 35 20 2 11 2 160 85 61 10 14 
1962.00... 10,005 1,145 8,527 5,281 3,246 40 23 2 13 2 179 114 85 11 18 
1963.00... 11,352 1,309 9,651 6,116 3,535 40 22 2 14 2 201 151 120 11 20 
196400000. 12,437 1,621 10,363 6,515 3,848 40 22 2 14 2 236 177 148 11 18 
1965.00. 13,150 1,739 10,935 6,516 4,419 57 37 2 15 3 217 202 170 12 20 
1966.00.00... 14,431 1,838 12,081 7,120 4,961 84 59 2 18 5 196 232 195 14 23 
1967.00. 15,310 1,934 12,841 7,097 5,744 90 63 2 20 5 204 241 202 1 24 
1968.0... 16,178 1,952 13,663 7,337 6,326 96 68 3 17 8 212 255 213 16 26 
a 16,873 1,856 14,403 7,276 7,127 107 75 5 17 10 240 267 221 18 28 
———— 16,865 2,175 14,038 6,572 7,466 112 84 5 13 10 252 288 240 18 30 
7 17,265 2,340 14,315 6,558 7,757 112 83 5 14 10 246 252 200 19 33 
aa, 18,664 2,605 15,445 6,935 8,510 84 55 3 19 7 288 242 188 19 35 
20,175 2,674 16,793 7,020 9,773 118 70 4 33 11 294 296 238 20 38 
21,331 2,641 17,900 7,032 10,868 133 71 6 42 14 297 360 297 21 42 
immune 22,673 2,890 18,887 7,318 11,569 148 78 7 47 16 345 403 330 22 51 
a 24,934 2,890 21,066 8,176 12,890 164 87 9 52 16 400 414 330 23 61 
27,478 3,054 23,278 8,950 14,328 200 112 14 58 16 494 452 352 27 73 
= 30,895 3,590 25,969 9,509 16,460 308 194 15 78 21 531 497 380 30 87 
a 35,395 3,937 29,843 10,698 19,145 437 313 14 84 26 574 604 470 35 99 
1980.00. 40,551 3,966 34,730 11,839 22,891 497 359 17 93 28 693 665 520 40 105 
= 45,902 4,392 39,497 13,741 25,756 523 365 20 108 30 795 695 540 45 110 
51,427 4,947 44,423 15,204 29,219 586 407 24 121 34 726 745 575 50 120 
See explanatory information and SOURCE at end of table. 
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1. National development expenditures 


Pata 
or 


53-96 


“ 


Year United | Federal Total | Federal Total Federal Non- U&C Total | Federal Non- 
States | Govt. 1/ used Govt. | Industry 3/} used4/ | Govt. | Industry | U&Cs5/ | profits |FFRDCs6/| used Govt. industry | profits 
Millions of current dollars 

1983... 57,236 5,872] 49,118 16576 32,542 590 | 388 27 | 135 40 801 855 670 55 130 
1984. esoseeed 65,848} 6808) 56427 18696 37,731 634 411 33 147 43 924 1,055 850 65 140 
1985.00... 74,281 7,889} 63,122 21,360 41,762 713 459 39 166 49 1,172 1,385 1,150 75 160 
1986... eeccooee 75,862 8,375} 64,016' 22662 41,354 808 513 49 195 51 1,458 1,205 950 85 170 
79,664 7,975} 68,019 25,352 42,667 849 513 55 223 58 1,641 1,180. 900 90 190 
1988................. 84,472 8,776} 71,767 25,133 46,634 1,052 684 1 242 65 1,757 1,120 800 100 220 
1989.00... 87,435 9128} 74148 22472 51,676 1,131 712 70 274 75 1,778 1,250 900 110 240 
1990... eecseee, 94,391] 10,039} 79,814 20,404 59,410 1,298 833 79 303 83 1,780 1,460 1,050 130 280 
1991 95,050 8,684} 81,669 18639 63,030 1,498 985 84 338 91 1,559 1,640 1,200 140 300 
|: ae 99,857 9,060} 85940 18555 67,385 1,578 1,037 90 352 99 1,469 1,810 1,350 140 320 
1993... eecseoee 99,863 9212] 85,796 17,118 68,678 1,630 1,071 95 360 104 1,395 1,830 1,350 140 340 
i’ 102,700 8,651 89,088 17,405 71,683 1,755 1,165 100 380 110 1,286 1,920 1,400 160 360 
1995 (prelim.)..J 111,630 8,900} 97,500 18500 79,000 1,750 1,150 100 400 100 1,450 2,030 1,500 160 370 
1996 (prelim.)..] 115,790 8,800} 102,000 18,000 84,000 1650 1,050 | 100 400 | 100 1,400 1,940 1,400 170 370 


1/ Total funds used by Federal Government are from Federal sources. 


2/ Expenditures for FFRDCs administered by industry and nonprofit institutions are included in the totals of the respective sectors. 


3/ Industry R&D expenditures include all non-Federal sources of funds. 
4/ Development totals have been estimated since 1978. Distribution by non-Federal sources has been estimated for all years. 
5/ Includes R&D funds from State and local government sources. 
6/ Includes R&D expenditures of FFRDCs administered by individual universities and colleges and by university consortia. Data have been estimated since 1978. 


KEY: 


NOTES: 


FFRDC = federally funded research and development center 
U&C = university and college 


Data are based on annual reports by performers except for the nonprofit sector; R&D expenditures by nonprofit sector performers have been estimated since 1973 on the basis of a survey 


conducted in that year. Data are preliminary for 1995 and 1996. The character-of-work estimation procedure for industry's R&D exnenditures was revised for 1986 and later years. As a 
result of a new sample design for the underlying Survey of Industrial Research and Development, statistics for 1988-92 were revised and first reported in National Patterns of R&D 
Resources: 1994. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries and small firms in all industries. industry R&D data are subject to 
future revisions. See Appendix A: Technical Notes. 


SOURCES: National Science FoundatiowSRS. Data were derived from NSF/SRS, Research and Development in industry 1994 ; NSF/SRS, Academic Science and Engineering: R&D Expenditures, 
Fiscal Year 1994; NSF/SRS, Federal Funds for Research and Development; Fiscal Years 1994, 1995, and 1996. 
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United | Federal Universities Non- United | Federal Universities | Non- 
Year States Govt. | Industry 1/ | &colleges2/ | profts3/ | States Govt. industry 1/_| & colleges 2/ | _ profits 3 
Millions of current dollars Millions of constant 1987 dollars 4/ 

<r 3,404 1,755 1,637 | 5 | 7} 15,486) = 7,990. 7,441 23 32 
1954 3,758 2,051 1,693 | 6 8 16941, 9,252 7,626 27 36 
|: 4144 2,382 1,747 | 7 8 18,130, 10,435 7,629 31 35 
1956 5,795 3,503 2,277. 7 | 8} 24580 14,867 9,648 30 34 
1957 6.621, 4,418 2,184 | 9) 10] 27,149 = 18,120 8,951. 37 41 
|: 7,135 4,862 2,252 | 10 | 11] 28,655 19,526 9,044 40 44 
aa 8418 5,827 2,569 10 12 32,899, 22,778 10,035. 39 47 
| 9306 6,335 2,948 11 12] 35,775, 24,349 11,338 42 46 
| 9,850 6,622 3,201 11 16] 37,452) 25,179 12,171 42 61 
a 10,005 «6,713 3,259 13 | 20 37,212, 24,974 12,115 49 74 
a 11,352, 7,768 3,548 14 22] 41,735 28,559) (13,044. 51 81 
1964 ......naecccssneeeceneneee 12,437, 8,542 3,861 14 20} 44924 30,862 13,939, 51 72 
Eee 13,150| 8,679 4,433 15 23] 46,328 30,585 15,609 | 53 81 
1966..... 14,431 9,408 4,977 18 28] 49,159 32,073 16,929 62 95 
1967......... 15,310; 9,500 5,761 20 29] 50,577, 31,401 19,013) 66 96 

| | 

| | | | | 
16,178, 9,782 6,345 17 34 51,011, 30,896 19,953 54 107 
aaa 16,873, 9,668. 7,150 17 38 50,639, 29,065) 21,407, 52 114 
$e 16,865; 9,323 7,489 13 40} 48,037 26,609 21,276 38 | 114 
+a 17,265 9427. 7,781 14 43] 46697 25,568 20,973 39 116 
es 18,664 10,071 8,532 19 42 48,224 26,076 21,990. 50 109 

| | 
20,175 10,296 9,797 33 | 49] 49,054 25,131 23,722 82 119 
aa 21,331, 10338 10,805 42 56] 47,761, 23,272 24,266. 97 126 
1975...... 22,673' 10,961 11,598 47 67} 46,314 22,505 23,574 99 137 
we 24.934 11,883 12,922 52 | 77} 47.817 22,860, 24,708 102 148 
See 27.478 = 12,962, 14,369 58 89} 49,216 23,247 25,705 105 159 
30,895 14204 16,505 78 108} 51,322) 23,640 27,372 131 180 
as 35,395 15,992 19,194 84 125] 54,061) 24,480 29,259 130 191 
40,551 ‘17,377 22,948 93 133] 56,669 24,345 32,006 132 186 
eee 45,902 19,832 25,821 109 140] 58,280 25,235 32,727 140 178 
eae 51,427, 21,859 29,293 | 121 | 154] 61,387 26,102 34,956. 145, 184 
See explanatory information and SOURCE at end of table. 
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United Fed ; Uni rete Non- United | Fed Uni a 
Year States Govt. industry 1/ | &colleges2/ | profits3/ | States Govt. industry 1/_| & colleges 2/ | _ profits 3 
Millions of current dollars Millions of constant 1987 dollars 4/ 
1983 57,236 24307 32,624. 135 170] 65,657. 27,894 37,413, 155, 195 
1984. eceeecveeccveseeene 65.848 27.689 37,829 147 183 72,371 30,437 41,570 162 201 
1985... ccceecseeeeeneeees 74,281 32,030 41,876 16€ 209 78,698 33,941 44,360 176 221 
1986 75,862 33,958 41,488 195 221 78,266 35,022 42,815 201 228 
1987 79,664 36,381 42,812 223 248 79,664 36,381 42,812 223 248 
1988 84.472 37,150 46,795 242 285 81,334 35,787 45,039 234 274 
1989 87.435 34,990 51,856 274 315 80,616 32,279 47,794 253 291 
LS: | 94,391 34,106 59.619 303 363 83,445 30,232 52.621 271 321 
i) 95.050 31,067 63,254 338 391 80.902 26,491 53,788 290 333 
|: 99.857 31,471 67,615 352 419 82,661 26,094 55,927 293 347 
i 99.863 30,146 68,913 360 444 80,901 24.448 55,800 293 360 
 ) 102,700 29,907 71,943 380 470 81,495 23,766 57,053 303 373 
1995 (preliminary)....... 111,630 31,500 79,260 400 470 87,112 24,606 61,826 313 367 
1996 (preliminary)........ 115,790 30,650 84,270 400 470 88,445 23,450. 64,329 307 359 


1/ Industry sources of industry R&D expenditures include all non-Federal sources of industry R&D performance. 
2/ University and college sources of R&D include university and college R&D performance supported by State and local governments. 
3/ Nonprofit sources of R&D include nonprofit performance supported by State and local governments. 

4/ See table C-1 for GDP implicit price defiators used to convert current dollars to constant 1987 dollars. 


NOTES: Data are preliminary for 1995 and 1996. Industry R&D data are subject to future revisions. See Appendix A: Technical Notes. 


SOURCES: National Science Foundation/SRS. Data were derived from NSF/SRS, Research and Development in industry: 1994; NSF/SRS_ Academic Science and Engineering: 


R&D Expenditures, Fiscal Year 1994, and NSF/SRS, Federal Funds for Research and Uevelopment: Fiscal Years 1994, 1995, and 1996. 
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Year States Govt. industry | &colleges | FFRDCs profits States Govt. wae profits 
of current dollars blino 4 1/ 
19530 3,404 564 2,753. 15 44 28 15,486 2575 12,514 201 127 
1954 3,758 569 3,090 17 51 31 16,941 2.575 13,919 231 140 
1955.0 4,144 505 3,523 17 a 33 18,130 2.235 15,384 7 292 144 
1956. 5,795 580 5,084 25 72 34 24,580 2,479 21,542 107 ME 144 
1957. 6,621 681 5,790 25 i) ¥ 27,149 2,802 23,730 103 ME 148 
1958.00 ; 7,135 774 6,183 27 113 38 28.655 3,108 24,831 108 454 153 
19599. 8.418 909 7,307 28 127 47 32,899 3565 28.543 110 498 184 
1960 9,306 971 8,104 4 141 56 35,775 3,720 31,169 130 540 215 
1961. 9.850 1,034 8.536 35 160 85 37,452 3,932 32.456 133 AE 323 
C—O 10,005 1,145 8,527 40 179 114 37,212 4.272 31,699 149 668 424 
ae 11,352 1,309 9.651 40 201 151 41,735 4813 35,482 147 733 555 
1964.0 12,437 1,621 10,363 40 236 177 44.924 5,873 37,412 145 855 639 
1965.00 13,150 1,739 10,935 57 217 202 46,328 6,145 38.504 201 767 711 
1966... 14,431 1,838 12,081 84 196 232 49.159 6,316 41,092 289 674 789 
1967.00... 15,310 1,934 12.841 90 204 241 50,577 6,425 42,380 299 678 795 
1968.00 16,178 1,952 13,663 96 212 255 51,011 6,256 42.965 08 679 802 
=a 16,873 1,856 14,403 107 240 267 50,639 5 659 43,123 326 732 799 
1970. eeeeennnne 16.865 2.175 14,038 112 252 288 48,037 6,286 39,881 324 728 818 
1971. 17,265 2,340 14,315 112 246 252 46,697 6.446 38.585 309 678 679 
1972. eee 18,664 2.605 15.445 84 288 242 48.224 6.819 39,807 220 754 624 
|< 20,175 2.674 16,793 118 294 296 49.054 6.652 40,661 294 731 717 
1974.00. 21,331 2.641 17,900 133 297 360 47,761 6,099 39 B66 307 686 802 
1975 cc ececeeeeeene 22,673 2,890 18,887 148 345 403 46,314 6,071 38388 311 725 819 
1976... 24,934 2.890 21,066 164 400 414 47,817 5.645 40,279 320 781 792 
ae 27,478 3,054 23,278 200 494 452 49.216 5,513 41,642 361 892 809 
1978.0. 30,895 3,590 25.969 308 531 497 51,322 6,023 43,066 517 891 824 
1979. eens 35.395 3,937 29,843 437 574 6504 54,061 6.985 45.492 675 887 921 
1980. 40,551 3.966 34,730 497 693 665 56 669 5.618 48,438 704 982 927 
a 45,902 4,392 39,497 523 75 695 58,280 5 645 50,060 672 1,022 881 
51,427 4,947 44,423 586 726 745 61,387 5.917 53,011 701 868 883 
See explanatory information and SOURCE al end of table 
J? 


NOTES: Data are preliminary for 1995 and 1996. Industry R&D data are subject to future revisions. See Appendix A: Technical Notes. 


SOURCES: National Science Foundation/SRS. Data were derived from NSF/SRS, Research and Development in Industry: 1994; NSF/SRS, Academic Science and Engineering: R&D 
Expenditures, Fiscal Year 1994 ; and NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996. 


FFRDC = federally funded research and development center 


United Federal Universities]  U&C Non- United Federal Universities]  U&c Non- 
Year States Govt. industry | &colleges | FFRDCs profits States Govt. | & FFRDCs profits 
ions of current dollars Millions of constant 1987 dollars 1/ 

1983 57,236 5,872 49,118 590 801 855 65.657 6,749 56,328 678 921 981 
1984.00... 65,848 6,808 56,427 634 924 1,055 72,371 7,490 62,008 697 1,017 1,159 
1985 74,281 7,889 63,122 713 1,172 1,385 78,698 8.366 66,867 756 1,243 1,467 
1986 75,862 8,375 64,016 808 1,458 1,205 78,266 8,625 66,064 832 1,502 1,244 
|: 79,664 7,975 68,019 849 1,641 1,180 79,664 7,975 68,019 849 1,641 1,180 
| 84,472 8,776 71,767 1,052 1,757 1,120 81,334 8,471 69,073 1,015 1,696 1,078 
1989... 87,435 9,128 74,148 1,131 1,778 1,250 80,616 8,436 68,339 1,045 1,643 1,152 
a 94,391 10,039 79,814 1,298 1,780 1,460 83,445 8.963 70,445 1,159 1,589 1,289 
 _= 95,050 8,684 81,669 1,498 1,559 | 1,640 80,902 7,441) 69,446 1,284, 1,336. 1,395 
|: 99,857 9,060 85,940 1,578 1,469 1,810 82,661. 7,544 71,084 1,314 1,223 1,497 
1993 99,863 9,212 85,796 1,630 1,395 1,830 80,901 7,489 69,470 1,325 1,134 1,482 
1994.0 eee 102,700 8,651 89,088 1,755 1,286 1,920 81,495 6,899 70,649 1,400 1,026. 1,523 
1995 (prel.)........ 111,630 | 8,900 97,500 1,750 1,450 2,030 87,112 6,969 76,053. 1,370 1,135, 1,583 
1996 (prel.)........ 115,790 | 8,800 102,000 . 1,650 1,400 | 1,940 88,445, 6,759, 77,863, 1,267. 1,075) 1,481 
Te aeeT table C-1 for GDP implicit price deflators used to convert current dollars to constant 1987 dollars. 
KEY: U&C = university and college 


Year Total Defense Space Civilian Non- 
Federal related related related Federal 
Percent 
|: =< 53.7 48.0 1.0 47 46.3 
1954. cccccveccssueeesvveesee 555 49.0 1.0) 55 445 
1955 oo ccccccec. cesccecesseeee 56.7 48.2 1.0 76 43.3 
ne | 58.0! 49.2 1.0 78 42.0 
5) re 62.5| 52.9 0.9 8.7 37.5 
re 63.3 52.6 1.1 96 36.7 
1959... ccccceccccssececseeesee 65.1. 54.0 25 85 34.9 
1960 .....ccccccccvccccsvecsssveesee 64.6 52.2) 3.2 92 35.4 
1961 cocccccsecscssvecssneeeesee 64.6. 50.0 55 91 35.4 
1962.0... cccccsecsccsveessnveeesee 64.4 48.8) 6.6 9.1 35.6 
1963.....cccccsccceceseceesseveesve 65.7 41.4) 13.5 10.9 34.3 
yr 66.5 36.8 | 18.9 10.8 33.5 
Ee | 64.9 33.1, 20.8 114 35.1 
1966 ......cccccccsccsveccssseeeseee 63.9| 32.3) 19.5 12.1 36.1 
1967 .o.ccccccccccscceccseeccsseeeen 62.2 35.2) 14.3 12.7 37.8 
19GB... .cccccccccceccsvecsssvecesee 60.7 34.7) 13.6 12.4 39.3 
ee 58.1 34.4) 11.4 12.3 41.9 
1970 ...cccccccccsscsesseesesnvesee | 57.0 33.3 10.3 13.3 43.0 
fe ) 56.1. 32.5. 95 14.0 43.9 
1972.....ccccccccsecccsseeccsneeeee 55.5 32.8 79 14.9 445 
eee 53.4. 31.9) 6.7 14.8 46.6 
7 51.3) 28.9, 6.9 15.5 48.7 
1975 ....cccccccccscccsssveessnveeee 51.4 27.4) 74 16.6 48.6 
+= | 51.0 26.7 7.6 16.7 49.0 
50. | 26.9. 6.6 17.0 49.5 
7): 49. 6 25.7, 6.2' 17.8 50.4 
: /: 48.8 24.6 55 18.6 51.2 
19B0.....cccccccccccsssvccsssvecesee 47.1 | 24.1. 5.3) 17.7 52.9 
$e 46.5 24.3 5.2) 17.0 53.5 
19B2......oscccccccccsseccssueesee 45.7 25.9 49 14.9} 54.3 
19B3.....ccccccccccccssseessseeesee 45.8. 27.5 42 14.1 54.2 
1984... occccccccccsssecesseeesee 45.1| 26.5 3.0 13.7 54.9 
19B5....coccccccccecsssseecsnecesee 45.8 29.8 3.1. 12.9 54.2 
ae 45.4 31.5. 3.0 10.9 54.6 
| | 46.2. 31.7 3.1 11.4 53.8 
1988... cccccccsccsscescssvessson 44.7 30.4 3.4 11.0 55.3 
425, 27.8 3.7 10.9 57.5 
1990 ......cccccccccsssveesensecesee 40.5 25.4) 4.2 11.0 595 
| 37.6 22.4 45 10.7 62.4 
ae 36.6 21.4) 4.3) 10.9 63.4 


See explanatory information and SOURCE at end of table. 


Federal 


Year Total Defense Space Civilian Non- 
Federal related related related Federal 
Percent 
eee 36.5 21.6 44 10.6 63.5 
35.8 19.8 44 11.6 64.2 
1995 (preliminary)........... 35.0 19.2 43 11.6 65.0 
1996 (preliminary)........... 33.6 17.9 40 11.7 66.4 


NOTES: Data are preliminary for 1995 and 1996. Details may not sum to totals because of rounding. 
SOURCE: National Science Foundation’SRS 
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Total Federal Non-Federal 
Year R&D/GDP R&D/GDP R&D/GDP 
1.38 0.74 0.64 
1954 oo cccceee eeeeeeeeseeeve 1.52 0.84 0.68 
bs 1.53 0.87 0.66 
eee ] 1.96 1.14 0.82 
ho) re 2.18 1.36 0.82 
1958 ooo eeeccccceeeeeeseeeeseseeeeens 2.36 1.49 0.86 
he 2.50 1.63 0.87 
Re 2.63 1.70 0.93 
ee ; 2.69 1.74 0.95 
1962. ooo eeeecccceeceeceseeseeeeseseeed 2.69 1.73 0.96 
bok : 2.83 1.86 0.97 
he oe : 2.91 1.93 0.97 
1965 ooo ccccccccececeeeseseseeeeeenes 2.85 1.85 1.00 
1966 oor 2.84 1.81 1.02 
ho es 2.84 1.77 1.07 
eee 2.77 1.68 1.09 
he | 2.67 1.55 1.12 
2.59 1.47 1.11 
2.43 1.36 1.07 
Se ] 2.36 1.31 1.05 
See 2.28 1.22 1.06 
SS 2.25 1.16 1.10 
2.22 1.14 1.08 
i ocinosccinerindenniasbiaseiibdeemetensial ; 2.21 1.13 1.08 
eT 2.17 1.09 1.07 
1h ,: 2.16 1.07 1.09 
ee 2.21 1.08 1.13 
i incmemnesemeneemenienl 2.31 1.09 1.22 
Eee 2.37 1.10 1.27 
aaa 2.54 1.16 1.38 
Se 2.62 1.20 1.42 
19B4.ooncccccccsccsseessessvessvesseeeen | 2.68 1.21 1.47 
ee 2.82 1.29 1.53 
Se 2.80 1.27 1.53 
— O_O 2.76 1.28 1.49 
ee | 2.71 1.21 1.50 
Oe 2.68 1.14 1.54 
i cncineninemementesnenaall 2.73 1.11 1.62 
See 2.79 1.05 1.74 
Se 2.73 1.00 1.73 


See explanatory information and SOURCE at end of table. 
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Total Federal Non-Federal 
Year R&D/GDP R&D/GDP R&D/GDP 
Tc 2.60 0.95 1.65 
Te 2.49 0.89 1.60 
1995 (preliminary)... 2.52 0.88 1.64 
1996 (preliminary)... 2.48 0.88 1.65 


NOTE: Data are preliminary for 1995 and 1996. 
SOURCES: Nationa! Science Foundation/SRS and U.S. Department of Commerce. 
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| 117,400 22,809 94388} 19.940 11,956 1,559 1361 3578 1,486 5,295 5,750 
10,092 2.311 7,781 1,736 1,172 39 133 214 178 355 761 

2,373 419 1,954 365 221 10 18 81 35 0 18 

59 D D 25 Q 2 4 10 0 0 17 

6,952 1,878 5,074 1,094 772 15 98 80 128 355 701 

248 D D 9g 68 6 - 12 9 0 2 
176 12 164 103 72 3 3 23 2 0 20 

284 D D 50 32 3 5 : 3 0 3 

23,693 2,912 20,781 2,938 1,896 132 225 446 238 445 364 

8,162 378 7,784 374 167 36 26 116 28 116 20 
- 8,820 1,392 7,428 1,545 1,052 76 88 180 149 293 185 
8 6,711 1,142 5,569] 1,019 677 20 112 149 6! 35 159 
10,692 3,078 7,614 3,605 2,224 307 281 643 166 63 600 

1,181 24 1,157 53 26 4 5 14 4 0 { 

540 21 519] 145 100 1 10 18 15 0 145 

2,425 970 1,455 489 268 32 41 120 29] 0 4 

860 63 797 547 273 39 52 168 15 0 11 

2,076 1,287 789) 1,128 842 90 48 116 32 0 209 

1,929 16 1,913 605 378 74 70 64 19] 0 37 

495 D D 178 73 16 14 53 22 0 2 

1,087 595 492 405 228 36 69 26 35 187 

100 D D 55 32 2 4 14 3] 28 4 

1,966 865 1,101 787 452 86 63 134 51 11 72 

833 406 427 281 161 27 24 48 21 0 20 

289 7 282 122 56 6 14 41 6 0 2 

52 D D 106 55 22 10 11 8 0 4 

792 | D o| 278 180 31 16 34 16 11 46 


it industry Universities & colleges U&C Non- 
| Sources Sources FFRDCs | profits 
Total | Federal | Total Federal | Non-Fed. All 5 6 
used 2/ Govt. | Industy3/| used4/ | Gow. gov. industry U&C | other 
Millions of current dollars 
5,547. 658 4 1,889 86" 268 123 436 242 
185 D D 74 25 24 7 15 1 
170. D D 255 9 64 17 61 2 
311 2 173 56 22 10 67 15 
4 882 640 4,242 1,387 683 158 90 293 224 
23,830 1,642 22,188 2,798 1,573 220 181 559 210 
| 5,242 236 5,006 758 425 46 45 178 46 
2.177 D 1) 303 168 21 23 ne 3 
9,924 153 9,771 700 377 40 47 172 58 
5.144 1,030 4,114 594 348 46 48 89 77 
1,343 D D 444 255 68 19 4 2€ 
a 4,816 816 000) 1,342 643 194 90 331 126 
e 533 0 D 299 145 38 18 61 3 
292 47 245 154 60 37 8 44 5 
2.458 378 2,080 332 175 50 22 65 92 
1,375 D i 345 191 19 31 78 25 0 18 
128 14 114 136 38 40 g * 13] 0 6 
g D o} 54 25 2 2 24 2 0 1 
13} 22 D) D 22 3 10 1 2 1 1 
5,013 1,651 3,362 1,233 718 81 89 273 72 1,223 189 
1,042 298 744 311 150 6 19 113 23) 40 a 
2.111. 252 1,859 331 222 18 24 42 26 99 153 
391 D D 49 17 13 7 11 1 0 0 
14) D D 48 21 9 3 14 0} 0 1 
Nevada... 218 71 67 D D 79 43 4 5 25 

New Mexico.............. 2.752 504 962 D D 187 113 14 19 29 12 1,084 15 
Utah | 753 141 411 51 360 196 137 3 g 29 ‘| 5 
— 63 10} 15 D 33 15 4 2 11 1 5 
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industry Universities & colleges U&C Non- 
Geographic United Federal Sources Sources FFRDCs profits 
area States | Govt 1/ Total Federal Total Federal | Non-Fed 5 6 
used 2/ Govt. | industry3/ | used 4) Govt. govt industry U&C | other 
Millions of current dollars 
Pacific 40,427 2.039 31,971 8,393 23,578 3.174 2.160 186 146 475, — 2.499 744 
Alaska 130 48 14 D 0 67 42 3 2 17 0 0 { 
California... 33,721 1,785 26,541 7,463 19,078 2,380 1,630 112 99 368 171 2.499 516 
Hawaii 380 42 255 D D 74 41 27 0 3 2 0 9 
Oregon 7 51 471 32 439 226 135 30 g 34 18 0 26 
Washington............... 5,422 113 4.689 891 3,798 428 312 14 34 52 16 0 192 
Other/unknown7........... 3,612 945 -220 483 -906 437 257 45 30 67 24 8 2.442 


1/ Total funds used by the Federal Government are from Federal sources. 

2/ Industry totals include R&D performed by industry-administered FFRDCs. Totals for the following States are more than 50 percent imputed: Delaware, D.C. Kansas, Louisiana, Missouri, 
Washington, and West Virginia. Totals for the following States were based entirely on estimates by NSF: Maine, Montana, New Mexico, and Vermont. 

3/ Industry R&D support to industry performers include all nonfederal sources of funds. 

4/ For universities and colleges, funds distributed by State and region are for doctorate-granting institutions only. 

5/ Includes R&D expenditures of university-associated FFRDCs, of which 99 percent were from federal sources. 

6/ For the nonprofit sector, funds distributed by state and region include only federal obligations to organizations in this sector, including associated FFRDCs. Estmated nonfederal support to the 
nonprofit sector is included in “other/unknown.” 

7/ Negative figures for industry reflect revisions in industry aggregate R&D totals that could not be allocated to individual states. 

KEY: 0 = withheld to avoid disclosing operations of individual companies 

FFRDC = federally funded research and development center 


U&C = university and college 
NOTE: Industry R&D data are subject to future revisions. See Appendix A: Technical Notes. 


SOURCES: National Science Foundation/SRS. Data were derived from NSF/SRS, Research and Development in industry 1993 ; NSF/SRS, Academic Science and Engineering: R&D Expenditures, 
Fiscal Year 1994: and NSF/SRS. Federal Funds for Research and Development: Fiscal Years 1993, 1994, and 1995. 
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17 New Mexico. 2,752 33,791 «Bt 1 17 80.7 
18 North Carolina... 2.745 169,153 16 27 1.7 82.4 
19 indiana. 2.560 126,443 20 22 16 839 
20 ee 2543 41,590 6.1 3 15 855 
2) ti‘dWN Mam 1,967 8.775 24 16 12 86.7 
22 Se 1,851 113,142 16 26 1.1 878 
23 teannhieeshdieteiatenell 1,789 114 458 16 23 1.1 889 
24 ae 1,608 715324 21 1.0 89.8 
235 1,577 162,110 10 ¥% 1.0 98 
26 Delaware. 1,247 25,555 49 6 08 916 
27 emessee... 1214 114,257 1.1 a 0.7 923 
28 WOW 902 58702 15 30 05 928 
29 CC 774 6354 12 32 05 %3.3 
OD FMP. 753 37,607 20 23 05 938 
31 ws Carolina. 713 72,771 10 Ks) 04 342 
cv] 0 533 61,482 03 ¥ 03 45 
K<) Mhode island... 484 22.116 22 18 03 448 
A ae 477 22.916 2.1 20 03 $1 
35 wusiana. tt 470 6219 O05 48 03 4 
a — 463 56832 08 39 03 %7 
37 Hampshire 438 2312 17 25 03 69 
% ae 429 78.044 05 44 03 %2 
9S Pewee 380 %4.078 1.1 K<) 02 %4 
4 ' ’ 3 12.210 28 12 02 %6 
See explanatory information and SOURCE at end of table 
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Rank in total R&D Total R&D | GSP 1/ R&D/GSP | R&D/GSP | R&D US R&D 
41 325, 4171 07 42 02 96.8 
42 301, 44.726 07 43 0.2 97.0 
43 295, 38,226 0.8 40 0.2 97.2 
44 280 31,550 09 37 02 97.4 
45 218, 39,683 05 45 0.1 975 
46 130 25.716 05 47 0.1 976 
47 114 24.710 05 50 0.1 976 
48 91 12478 07 41 0.1 97.7 
49 85 16,756 05 46 0.1 97.7 
50 63 13569 05 49 0.0 978 | 
51 58 15,981 04 51 0.0 97.8 
3,612 100.0 


1/ The Bureau of Economic Analysis has prepared GSP data through 1992. GSP Jata for 1993 were estimated here based on measures of 
annual, state-wide, rates of change in employee compensation and propnetors’ income. 


KEY: GSP = gross state product 
SOURCES: N>‘ional Science FoundatioSRS. Data were derived from NSF/SRS, Research and Development in Industry 1993 . NSF/SRS. 


Academic Science and Engineering: R&D Expenditures, Fiscal Year 1994; and NSF/SRS. Federa/ Funds for Research and 
Development; Fiscal Years 1993, 1994. and 1995; and Department of Commerce, Bureau of Economic Analysis. 
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Chemicals and allied products (28 735 755 755 74 79 4 810 83.6 
Machinery (35)... midiheteimineneronesionemeiinasl 85.7 92.8 97.1 99 4 106.9 1115 104.5 98 4 83.3 
Electrical equipment (36). 115.6 1242 1315 1275 113.9 100.6 93.9 90.6 90.8 
Transportation equipment (37). 169.8 183.3 187.8 186.8 1778 160.0 145.4 144.3 136.7 
Professional and soentfic instruments (38)... (S) (S) (S) (S) (S) (S) (S) (S) (S) 
industries. 71.0 85.8 99.2 (S) (S) (S) (S) 199.6 193.7 
All other indusines.. 119.4 111.9 101.6 214.7 244.3 294.3 327.9 132.3 149.0 
Federal Government.total 2). 52.1 516 43 42 38.8 59.4 38.3 61.8 60.0 
Research. 223 212 224 22.4 24.6 24.7 25.2 25.8 25.1 
Development 29.7 30.4 319 31.7 34.2 346 33.1 36.0 49 
Basic research 43.6 484 52.7 463 495 
Appbed research 1§.7 24.1 26.0 23.3 31.0 
Development Gesign 14 08 oh!) 1.1 27 
Management adreresabon of R&D 40 39 39 39 0.0 6 
Basic research 34 34 38 32 3.6 
Appeed reserac 22 34 32 32 53 
Development Gesagr 05 04 05 06 12 
Managemen, aderestranon of R&D 17 17 17 1 0.0 6 
Soence and engneenng graduate students 4 ; 305 33.0 3.1 37.3 39.5 402 425 438 449 
Total United States labor force 5 117.167 119.540 121.602 123.378 125.557 126.424 126.867 128.548 129.525 
R&D S&Es per 10.000 labor torce 664 NA 722 NA 73.6 NA 75.7 NA 743 


' indusiry counts eve for he average nu™Der of ful bme equvaient R&D SEs 


2 Federa’ Government counts are for he number of SAEs whose work actvity s Gassthed as esearch or Gevelopment 


3 SBE counts for educatona! ms®tvbons and nonprofit organzatons are tor he number of employed doctoral S&Es who report ther prmary work actyily as researc) evelopment or management of R&D 
4 Number of tul Dme equivalent graduate students wi researc) asssiantshwps averagng an estmated 50 percent of her me engaged © ASD actwhes 
5 Tota! labor force of he nomnstiutona! populaton. age '6 years and over 


6 Thws category of prmary work actwily was nol ncuded in the 1993 data 


KEY NA = Gata not avadabie 


S = Gata Nave Deen elites due © imputator of SO percent! or more 


S&Es = scentsts and engneers 


NOTE The methodology for caiculatng pretmunary R&D scentsts and engineers was changed tor 1985 and later years These dala are no! sincty comparable wi caiculatons previously published 
SOURCE NSF ‘SRS. Survey of indusina! Research and Development. Survey of Doctorate Reapents. Survey of Graduate Students and Postdoctorates nn Soence and Engneenng US Office of 


Personnel Management and Bureau of Labor Stats’acs. Empioymenr and Earnings (annual) 
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Computer 
Field of doctorate Total Total research research _| Development | Design 1/ | Teaching | administration | applications other 
Thousands 
Ee 462.87 191.12 64.46 92.96 23.27 10.44 101.22 81.59 18.68 70.25 
SHOMOES eee eeeeeeneeneee 387.74 154.04 60.75 73.87 14.53 4.89 89.07 65.95 12.58 66.10 
Computer and mathematical sciences... 27.94 8.32 3.46 3.69 0.52 0.65 11.59 3.46 3.48 1.10 
Computer and information sciences 5.14 1.92 0.67 1.00 0.14 0.11 1.36 0.60 1.16 0.10 
Mathematical sCIeNCES oo 22.80 6.40 2.79 2.69 0.38 0.54 10.23 2.85 2.32 1.00 
Life and related sciences... eae 124.58 63.93 31.62 27.46 3.95 0.90 21.83 21.12 1.90 15.80 
Agricultural and food sciences. ocean 15.10 8.00 1.49 5.34 1.03 0.15 2.03 3.35 0.34 1.37 
Biological and health sciences emetanieanal 105.63 54.41 29.92 21.00 2.79 0.70 19.11 16.56 1.49 14.07 
Environmental SCIONCES oon nereeeeeeeee 3.85 151 0.21 1.12 0.13 0.05 0.70 1.21 0.07 0.36 
= Physical and related sciences. 98.53 52.13 15.79 25.74 8.12 2.49] 16.58 18.43 4.89 6.50 
Chemistry, except biochemistry 51.76 28.12 6.68 15.29 5.41 0.75 7.89 10.63 1.39 3.72 
Geology and oceanography 7 12.50 6.36 2.72 3.13 0.36 0.15 2.71) 2.07 0.56. 0.81 
Physics and astrOmOmmy...ooeevovoeeeeennneeee 33.15 17.12 6.21 7.04 2.31 1.56 5.77 5.52 2.90 1.85 
Otther physical sciences (incl. earth)... 1.12 0.53 0.18 0.27 0.05 N 0.21, 0.21 N 0.12 
Social and related sciences... - 136.68 29.66 9.88 16.98 1.95 0.85 39.07 22.94 232, 42.70 
ECONOMICS ccc cceeeecveveeeeseeeseseesessuvensesenenne 19.41 6.51 1.69 4.39 0.28 0.14 7.14) 3.73) 0.20) 1.83 
Political and related sciences. seen 14.29 2.85 1.05 1.48 0.22 0.10 6.53 3.04 0.16) 1.71 
Ee 71.02 11.91 3.81 6.70 0.95 0.46 11.83, 9.90 1.17, 36.22 
Soaology and anthropology 19.79 5.43 2.21 2.88 0.24 0. 8.49 3.91) 0.36 1.61 
Otther social sciences. 12.17 2.96 1.13, 1.52 0.26, 0.06 5.07, 2.36, 0.43 1.34 


See expianatory information and SOURCE(S) at end of table. 
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| Research & development Non-research & development 
Management, Prot, 
Field of doctorate Total Total research research | Development| Design 1/ | Teaching | administration | applications other 
Thousands 
T T T T 7 
Engineering. 75.12. 37.08 3.70) 19.09 8.74 5.55 12.15 15.63) 6.10 4.16 
Aerospace/aeronautical 3.05 1.29 0.09 0.84 027° 0.09 0.60 0.65 03% =O? 
Chemical 11.14 6.35 0.46) 3.11| 1.83) 0.95 0.93 2.66 0.68 0.51 
Cm 7.06 3.08 0.21 1.66 0.30) 9.91 1.59 1.33) 0.47 0.59 
Electrical/computer 19.41) 9.07 0.90 4.15) 251 1.50 3.19 4.11) 2.26 0.78 
industrial 1.90 0.44 N 0.30) N 0.08 0.7 0.35| 023} oO. 
Mechanical 9.47 452 0.58) 2.07 1.29) 0.58 1.72| 2.10) 0.72| 0.40 
Other engi 23.10) 12.33 1.43 6.96 2.50! - 3.34) 442 1.41) 1.60 


1/ This category of R&D refers 10 “design” in the context of engineering, e.g., the design of equipment, processes, structures, and prototype models, as opposed to “design” in other contexts, 
e.g., the design of entire research programs, expenimerits, etc. 


NOTE: 
KEY: 


SOURCE: Natonal Science Foundation/SRS, 1993 Survey of Doctorate Recipients 


All numbers in the table are approximations derived from a sample. 


N = No cases reported (see NOTE). 
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| Number of scientists and engineers engaged in R&D Scientists and engineers engaged in R&D 
Year | States | Japan | Germany | France | Kingdom | italy | Canada | States | Japan | Germany | France | Kingdom| italy | Canada 
Thousands per 10,000 labor force 
683.3 311.0 124.7 85.5 127.0 52.1 405 6139 545 440 36.3 475 223 33.8 
7119 321.0 NA 90.1 128.0 56.7 44.1 63.6 55.6 NA 37.9 48.0 24.9 36.8 
2s 751.7 347.4 130.8 92.7 127.0 63.0 45.6 66.4 59.0 45.7 38.1 477 27.3 37.4 
=a _ 797.8 357.4 NA 98.2 129.0 62.0 48.7 69.2 60.3 NA 41.1 473 26.6 39.3 
=a 801.9 380.8 143.6 10.2 131.0 63.8 52.5 68.4 63.9 49.7 428 473 27.1 417 
| NA 393.0 NA 10.5 134.0 67.8 56.0} NA 65.3 NA 43.7 48.2 28.4 43.7 
———>— 8778 4156 165.6 10.9 134.0 70.6 58.3 722 68.3 56.4 45.4 473 29.4 446 
NA 434.6 NA 115 137.0 74.8 60.6 NA 70.5 NA 476 48.5 30.9 45.4 
, 924.2 4575 176.4 12.0 133.0 76.1 62.0 73.6 73.0 59.2 49.6 46.8 31.4 45.6 
ae NA 47793 NA 12.4 133.0 773 63.9 NA 743 NA 49.9 46.7 31.8 46.4 
oe |: | 960.4 491.1 240.8 13.0 131.0 75.2 65.2 75.7 755 615 51.8 46.3 30.6 47.1 
 __ NA 511.4 234.3 14.2 134.0 744 NA NA 77.7 60.2 56.4 476 30.2 NA 
1993 9627 5265 229.8 14.6 140.0 74.4 NA 743 79.6 59.4 579 49.7 32.7 NA 
KEY: NA = not available 


NOTES: Table includes scientists and engineers (S&Es) engaged in R&D on a full-time equivalent (FTE) basis with the following exceptions: Japanese data include 
persons primarily employed in R&D in the natural sciences and engineering; and the U.S. data are a mix of S&Es engaged in R&D on an FTE basis and 
counts of S&Es whose primary work activity is R&D. The United Kingdom data exclude the private nonprofit sector (about 2-5 percent of total). Asa 
result of ongoing improvements in methodology and measurement, there are major breaks in the continuity of the time senes: for France (between 
1980-81), the United Kingdom (between 1984-85), and the United States (between 1984-85). 


SOURCES: National Science Foundation/SRS, Organisation for Economic Co-operation and Development 
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Total R&D Expenditures (Billions of constant 1987 dollars) 1/ R&D expenditures as a percentage of GDP 

Year States | Japan | Germany 2/{ France | Kingdom Italy Canada | States | Japan | Germany 2/j France | Kingdom Italy Canada 
ae 91.41 28.74 2029 1409 1468 583 438) 237 213 2.43 1.97 237 = (0.87 1.23 
1982. eevee 95.54 3087 20.78 15.06 NA 6.03 4.74 2.54 2.22 252 2.06 NA 0.90 1.38 
|< —e 102.29 33.48 21.18 1551 14.41 6.42 4.80 2.62 2.35 2.52 2.11 2.19 0.95 1.35 
+= 111.20 35.95 2159, 16.36 NA 6.96 5.21 2.68 2.43 251 2.21 NA 1.01 1.39 
|: 120.60, 40.01 23.74 17.00 1559 7.95 5.64 2.82 2.58 2.72 2.25 2.27 1.13 1.44 
a 123.32, 40.62 24.42) 17.21 18.10 8.21 5.94 2.80 2.56 2.73 2.23 2.29 1.13 1.47 
19B7 eed 125.38) 43.42 26.02, 17.90 16.76 8.88 5.98 2.76 2.63 2.88 2.27 2.22 1.19 1.42 
1988. eeecceee 127.83, 46.87 26.85 18.68 17.27 9.45 6.07 271 2.67 2 BE 2.28 2.18 1.22 1.38 
1989. eecceeee 129.89 51.28 2790 19.81 17.63 9.92 6.17 2.68 2.80 2.87 2.33 2.20 1.24 1.37 
a 134.00 55.49 28.24 20.99 18.00 1056 6.55 2.73 2.89 2.76 2.41 2.23 1.30 1.46 
i: 136.30, 57.12 30.17 21.21 16.48 +092 6.65 2.79 2.86 2.61 2.41 2.16 1.32 1.51 
1992. cceeeeen 136.20, 57.69 3096 2213, 1760 1130 690) 273 281 248 242 218 §=- 1.31 1.55 
a 133.78 55.96 2958 2141 1750; 10.30 721 2.60 2.73 2.43 2.45 2.20 1.26 1.59 
133.48, 55.35. 29.70 21.00) 1783 10.06 745) 249 2.69 2.33 2.38 2.19 1.19 1.57 
1995 (prelim.)....... 139.40, NA| 28.33) NA NAl 967 739) 252 NA 2.27 NA NA 1.13 1.53 


1/ Conversions of foreign currencies to U.S. dollars are calculated with OECD purchasing power parity exchange rates. 
2/ Germany's data for 1981-90 are for West Germany. 


KEY: NA = not available 


NOTES: Data are preliminary for 1995. 
Constant 1987 dollars are based on U.S. Department of Commerce calendar year GDP implicit price defiators. 


SOURCES: NSF, Division of Science Resources Studies; Organisation for Economic Co-operation and Development 
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Total nondefense R&D Expenditures (Billions of constant 1987 dollars) 1/ Nondefense R&D expenditures as a of GDP 
Year States | Japan | Germany 2/| France | Kingdom | italy | Canada | States | Japan | Germany 2 | France | Kingdom Italy | Canada 
=a 68.0 28.7 19.6 112 114 57 43 1.77 2.12 23 157 1.84 0.85 120 
== 68.8 30.6 20.1 12.1 NA 53 46 1.83 221 244 1.66 NA 0.88 1M 
aaa 72.1 33.3 20.4 128 11.1 62 47 1.85 24 243 1.74 1.69 0.92 1.31 
aaa 78.0 35.7 20.8 13.5 NA 6.7 5.0 1.88 241 2.42 1.82 NA 0.96 1% 
1985..................... 83.3 33.7 22.7 14.1 12.4 75 55 1.95 256 2.60 1.87 1.80 1.67 1.39 
1986.00 846 40.3 23.4 14.1 14.7 78 58 1.92 254 2.61 1.84 1.85 1.08 1.42 
=== 85.6 43.0 249 146 13.8 85 58 1.89 2.61 2.75 1.85 1.83 1.14 137 
Se cmentaeebieiel 89.0 465 25.7 15.2 146 89 59 1.89 2.65 2.74 1.85 1 84 1.15 1.33 
a 93.7 50.8 26.7 16.3 149 94 6.0 1.94 2.77 2.75 1.92 1.85 1.18 1.32 
1990... 99.7 55.0 26.9 169 15.3 102 63 2.04 2.87 2.63 1.95 1.89 1.26 141 
IEEE 105.5 56.6 23.0 175 14.0 105 65 2.17 284 251 1.98 1.84 127 1.47 
== 106.8 57.1 29.8 18.6 15.2 10.9 6.7 2.14 2.78 2.39 2.03 1.88 1.27 1.51 
104.8 55.3 28.7 18.2 15.1 99 7.1 2.04 2.70 2% 2.09 1.89 121 1.55 
as 106.9 547 28.8 NA 15.3 96 73 2.00 2.66 226 NA 1 Bg 1.14 1.53 
1995 (prelim.)....... 112.6 NA NA NA NA NA 73 2.04 NA NA NA NA NA 1.50 


1/ Conversions of foreign currencies to U.S. dollars are calculated with OECD purchasing power parity exchange rates. 
2) Germany's data for 1981-90 are for West Germany. 


KEY: NA = not available 


NOTE: 


Data are preliminary for 1995. 
Constant 1987 dollars are based on U.S. Department of Commerce calendar year GDP implicit price defiators. 


NSF, Division of Science Resources Studies; Organisation for Economic Co-operation and Development 


li 
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Budget function | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 1/ 
Mithons of current dollars (pret) 
Total 29,739 33,735 36,115 38,768 44214 49,887 53,249 57,069 59.106 62.138 63,781 65,898 68398 69,884 68331 68791 69.069 
National defemse.. ec sossssseeseseeeeeeeeeen 14,946 18,413 22,070 24,936 29,287 33,698 36,926 39,152 40,099 40,665 39,925 39,328 40,061 41,249 37,764 37,204 37,791 
Health........ 3,694 3871 3869 4298 4779 5418 5565 6556 7,076 7.773 8308 9,226 10,055 10,280 10,993 11,407 11,902 
Space research and technology ............--...-e---» 2,738 3,111 2584 2134 2300 2725 28)@ 3398 3683 4555 5765 6511 6744 6988 7414 7916 7,871 
EMEP occ ceeeeeeevevevevevevevvoevvssssseseseveeeeenesnnnnnnneceee 3,603 3501 3012 2578 2581 2989 2315 2115 2155 2436 2726 2953 3153 2677 2873 2844 2504 
General SCONCE... ccceeeeeeseeeeevssensssseeeeesessenene 1,233 1,340 1,359 1502 1,676 1,862 1873 2042 2160 2373 2410 2635 2659 2691 2712 2,794 2,862 
Natural resources and environment... 993 1,061 965 952 963 1059 1062 1133 1160 1255 1386 1582 16868 1802 2062 1988 1877 
Transportation. cescesssssssssseeeeeensnensnsneneveen 887 869 791 876 1040 1030 917 908 896 1,064 1,045 1,231 1523 1,703 1,888 1,833 1,752 
Agriculture. oc scsssssseseseeeemnnnenenennnenee 585 659 693 745 #78 836 815 822 882 907 980 1,052 1,155 1,152 1193 1,194 1,178 
Education, training, employment, 

AND SOCIAI SOPVICES .......eeeeeeeeevesnenvseeeeeeeeneneee 468 298 228 189 200 220 268 #267 +285 347 «378 «433 «#89365 48 «(3730 «636986 
International affairs... esccccocosssseeseeoeeenees 15 160 5 177. 192 210 211 223 224 «©2799 «69375 378) «6371 362 «4254 #86287~—s 197 
Veterans benefits and Services... eee 126 143 189 «#69157 0 6218)0«6©193 6 183s is195——(asihDs—iHSC“(<«ié‘éi SSCS iS 
Commerce and housing credit... ecco 101 106 —is104—'i—i‘i7'tiasiaH a isiaDsi(itiaBECiiMD:sCi‘z7B—Cs*=Cé‘iSHD?:Ss—i2DsiBOCié‘dSSC(ittiCG 
Community and regional! development................. 19 14 6 44 4 S&S 8 WF 57 7 8 6 SF 6 70S‘ 
Administration of justice... cccccssssseeseneee 45 4 31 37. hi (iti 4951 45 44—~<Ci‘*S rn: en: aX) 
INCOME SECUFIRY.........ccccccccecssssseeesesssvecseneenenenneeee 47 «480—C—ia ls a8 H—~—«ti YT 4 28 2 27 3 8©=—-O 70606 iH Osi (iti 
General QOverMeNt......ccccvev-seeevveseeeeneneseeee 22.22 10 6 a. 14 17 #17 15 17 4 4 02 02 { 3 


1/ Fiscal year 1996 data reflect FY 1996 Omnibus appropriations (Public Law 104-134). 


2/ Less than $500,000 


NOTES: Data for 1990-95 are actual budget authority. Data for 1996 are preliminary. 


SOURCES: Agencies’ submissions to Office of Management and Budget Circular No. A-11, Exhibit 444, “Research and Development Activities”: agency budget justificatior documents; supplemental 


data obtained from the agencies’ budget offices; and conference report tor FY 1996 Omnibus appropriations (Public Law 104-134). 
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Federal R&D outlays All Federal outlays Percent R&D/otal outlays 
Non-DOD 
Defense |Federal non| Total on- interest on | Non-DOD. Federal | 000. non- 
(DOD) “7 DOD R&D | budget DOD | National |non-interest} DOD R&D | R&D / total interest 
Year Total outlays | outlays | outlays | outlays debt outlays | 0D total} outlays | outlays 
Millions of current dollars Percent 

| 15,156 7.447 7.709} 168.042 80,123 15.948 71,971 9.29 9.02 10.71 
1971s 15,358 7.561 7.797] 177,346 77,497 16.783 83,066 976 8 66 9.39 
|: | } 16,163 8.139 8.024] 193,824 77,645 17,584 98.595 10.48 8.34 8.14 
| |< 16,850 8.441 8.409} 200.118 75.033 19,629 105,456 11.25 8.42 7.97 
1974. } 17,593 8.815 8.778] 217,270 77,864 23.969 115,437 11.32 8.10 7.60 
| } 18,721 9.211 _ 271,892 84.852 26.047 160,993 10.86 6.89 5.91 
ae 20,220 9 301 10,919} 302,183 87.917 29539 184.727 10.58 6.69 5.91 
Tf 22.083 10,182 11,901} 328.502 95,147 32.551 200,804 10.70 6.72 5.93 
| 24.020 10.623 13,397} 369,089 102,259 37.861 228,969 10.39 651 5 85 
1979. reeneed 25.838 11,497 14,341] 403507 113,605 44.860 245,042 10.12 6.40 5 85 
ae } 29.154 13.501 15.6531 476618 130,912 54877. oa 10.31 6.12 5 38 
1981. 32,459 15,755 16.7041 543.053 153,868 71,062 318,123 10.24 5.98 5.25 
1982... 34.391 18,251 16,140] 594351 180,714 87.114 326,523 10.10 5.79 4.94 
1983. 36 659 21.106 15.5531 661.272 204.410 91.673 365,189} 10.33 554 4.26 
1984. 39,691 22619 17.072) 686.032 220.928 14.432 350,672 10.24 5.79 487 
1985... } 44.171 26,742 17,429] 769.584 245.154 133,622 390,808 10.91 5.74 4 46 
1986. ccd 50,609 32,211 18.398} 806838 265480 140.377 400.98! 12.13 6.27 4.59 
ee 51,612 33,254 18.358] 810.079 273966 143942 392171 12.14 6.37 468 
1988. ad 54,739 34.157 20,582] 861.449 281.935 159.253 420,261 12.12 6.35 4.9 
1989... | §9,450 36.453 229971 932261 294880 180661 456,720 12.36 6.38 5.04 
1990. 62.135 36.703 25,432} 1.027.450 289.755 200.212 537,483 12.67 6.05 473 
1991... J] 61,130 33.014 28.117] 1,081,944 262389 214.763 604,792 12.58 5.65 465 
1992. | 62.934 34,221 28.714) 1.128.518 286892 223,059 618.567 11.93 558 464 
1993... 65.241 34.153 31,089] 1.142.088 278561 225599 637.928 12.26 571 487 
1994 66.159 34918 31,241! 1.181.469 268622 232,160 680,687 13.00 5.60 459 
1995 (prelim.)... 67.400 34998 32.4021 1.230469 259.442 265.478 705,549 13.49 5 48 459 
1996 (pretim ) 67.653 33.866 30,787] 1.270.292 254.258 277.499 738,535 13.32 5.33 457 


NOTES: DOD R&D outlays are not strictly comparable to “defense R&D” as they do not include Department of Energy defense-related 
activites. Data are preliminary for 1995 and 1996 


SOURCES: Nationa! Science Foundation SRS. U.S. Department of Commerce. and Office of Management and Budget. Historical 
Tables: Budget of the United States Government. Fiscal Year 1997. 
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Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 | 1996 
Milhons of current collars 
Total, all agenoies. 483596 514124 552537 56.7694 614065 635595 612952 655926 673140 672558 700939 66.6424 
Department of Agnculture, total... 943.0 928.5 947.9 1,016.6 1,038.3 1,108 1236.6 1,327.1 1.3278 13996 1,390.3 1,393.1 
Agricultural Research Service... ; 469 7 463.4 4786 505.7 523.5 5455 591.0 627.1 6272 678.7 683.9 681.6 
Cooperative State Research Service... 264.3 269.0 270.7 298.4 307.3 3242 376.8 4182 4186 429.0 4190 4194 
Forest S@rvice eee eeeeenenenennee 113.1 113.3 126.7 135.5 131.4 158.6 174.7 180.7 182.7 193.1 199.7 203.8 
ES 753 82.8 7193 770 76.1 89.1 341 101.1 93 98 87.7 883 
Department of Commerce. total... 398.8 399.2 402.2 388.9 397.9 438.2 489.6 6512 656.3 826.1 1,352.2 1,325.8 
Nabona! institute of 
Standards & Technology... 100.5 100.8 98.6 107.9 115.5 122.3 140.0 179.0 2072 253.2 796.0 718.0 
Nabonal Oceanic & 
Atmosphenc Administration... 269.8 274.7 286.1 263.0 268.6 300.1 338.0 462 4 4395 562.6 544 3 594 1 
Ree 28.5 23.7 175 18.0 13.8 158 11.6 98 96 10.3 19 13.7 
Department of Defense, total... 29.7915 329379 352315 352489 375769 37.2681 32148 3%1295 38491 345661 354235 33,7060 
Department of the Army. 45708 4809.4 5.0195 4806.0 5,659.3 5.6841 6.0815 68542 6,209.1 5,574.1 5,587.2 45474 
Department of the Navy... 9.1274 9,650.3 95078 9514.1 9,666.1 9,586.2 78060 60308 9,102.9 8,929.0 9240.2 8.4219 
Department of the Air Force... } 132609 135938 153477 148673 15.2374 14.8314 10.9375  13,427.1 126353 125274 127823 13,2825 
Defense AQencies cece J 2,781.7 4.7674 5,219.7 5,832.9 6.8589 6,945.2 7.0725 7,571.7 76470 7.2925 756756 7,178.4 
Operational Test and Evaluation, Director... NA 0.0 8.4 68.2 144 32.6 13.6 124 12.3 112 19.1 22.7 
Test & Evaluation, Deputy 
Under Secretary Defense... ; 50.6 117.1 128.5 160.3 140.7 188.7 223.7 233.2 2425 231.8 227.0 253.0 
Department of Education, total... ; 1249 121.3 132.5 140.7 159.1 169.9 171.0 168.5 177.7 176.6 200.7 188.3 
Department of Energy, total... eee 4,966.0 4,688.3 4.7572 5,036.4 5,192.6 5,630.6 5,983.1 6,172.2 6,262.1 6.048.0 6,418.6 6,842.3 
Department of Health & 
Human Services, total ...........ccccccccccceeeeeeeeees 5,451.0 5,657.6 6,606.3 7,158.0 7,902.8 8,405.6 97560 89878 103492 110215 114513 11,8282 
Centers for Disease Control... ced 476 52.2 66.2 88.7 117.8 95.6 113.4 146.9 162.5 206.8 216.9 217.1 
Food and Drug Administration... 82.1 79.4 85.0 91.0 99.0 99.0 125.0 135.7 1545 169.4 170.4 1718 
National Institutes of Health 1/0000... 5,205.3 5,401.2 6,326.4 6,845.7 74740 7,979.2 9,156.1 8,409.2 9,765.1 10.329.4 10,694.4 11,121.1 
eT 116.0 124.8 128.7 132.6 212.0 231.8 361.5 296.0 267.1 315.9 363.6 318.2 
See explanatory information and SOURCE at end of table. 
7 / 
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Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 | 1996 
Millions of current dollars 

Department of Housing and ] if 

Urban Development, total 18.5 15.3 16.3 18.4 18.0 19.3 278 25.1 23.6 39.6 425 425 
Department of Intenor, total 391.7 385.2 403.8 416.8 469.0 508.5 592.9 609.2 619.1 694.1 687.1 683.2 

Bureau of Mines. 89.9 844 88.8 91.3 98.7 99.3 106.1 107.1 1119 107.9 105.2 86.8 

Geological Survey 2149 218.6 226.8 236.1 279.9 308.4 356.6 361.4 356.7 371.1 362.7 3718 

US Fish & Wildlife Service 2/ 49.0 47.0 53.3 59.2 60.6 69.4 81.0 85.1 86.5 NA NA NA 

Other 379 35.2 43 30.2 29.8 31.4 49.2 55.6 64.0 215.1 219.2 224.6 
Department of Justice, totaled 36.0 36.5 424 43.1 38.2 40.5 489 48.0 489 45.0 50.9 53.5 
Department of Labor, totab 2s 13.3 10.4 216 35.6 35.4 73.0 440 51.7 55.0 597 67.0 672 
Department of State, total. 15 15 3.0 42 47 47 59 5.6 53 82 64 54 
Department of Transportation, total... 428.9 385.5 325.0 304.6 303.3 366.6 379.9 445.0 545.3 620.7 771.3 710.1 

Federal Aviation Administration... 286.3 260.6 167.3 160.5 146.8 216.1 220.1 236.2 248.9 285.6 295.5 287.9 

Federal Highway Administration... 439.0 455 76.7 74.1 91.0 915 86.9 130.2 1743 235.7 356.5 0.0 

Federal Railroad Administration... ........... 15.0 15.4 11.2 10.9 90 10.2 159 22.7 25.2 19.5 33.6 40.0 

Natonal Highway Traffic 

Safety Administration. ee 28.1 22.4 279 28.3 29.7 16.9 21.4 25.8 31.6 25.3 25.9 20.2 

EE 50.5 416 419 31.7 26.8 319 35.6 30.1 64.7 546 59.8 362.0 
Department of Treasury, t0tal ecco 24.3 24.0 263 26.1 25.6 25.6 30.8 24.6 16.6 19.0 51.6 52.8 
Department of Veterans Affairs, total... : 226.6 186.2 209.5 215.3 23447 237.7 216.6 223.9 236.2 248.0 260.4 258.0 
Agency for international Development.............. 220.4 251.2 2175 204.4 279.1 334.6 377.7 365.9 382.2 254.3 288.3 222.0 
Environmental Protection Agency...................4 320.4 317.3 348.2 3474 380.3 419.7 432.6 483.9 495.3 553.5 583.6 676.4 
National Aeronautics and 

Space AGMINSTABION..................eccecveesveeseeevvee 3,327.2 3.4198 3,787.1 4,330.4 5,393.5 6,533.2 7,280.2 7,657.6 8,019.9 8,296.2 8,571.4 8,105.7 


See explanatory information and SOURCE at end of table. 
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prehmunary 
Agency and subdivision 1985 | 1986 | 1987 1988 1989 1990 1991 1992 1993 1994 1995 | 1996 
Milhons of current dollars 

National Science Foundation 13456 13533 14705 15328 16704 16895 17852 18684 18819 20404 21454 2303.1 
Nuclear Regulatory Commission... al 150.0 123.8 1225 108.5 1148 108.8 108.8 119.0 119.8 90.7 86.0 818 
Smithsonian institution. 71.1 63.3 715 75.1 80.2 84.0 98.0 98.0 102.0 1242 125.2 129.2 
Tennessee Valley Authonty 79.5 775 773 87.3 62.6 649 68.3 97.3 108.6 97.9 93.1 103.4 
All other agenaes 4/ 29.4 28.8 32.4 23.9 29.1 28.1 26.5 33.1 32.1 26.4 27.1 64.4 
1/ includes research and development activites of the Alcohol, Drug Abuse, and Mental Health Administration, which existed as a separate agency pnor to October 1992. before its functions became 


2/ As of Fiscal Year 1994, the Natonal Biological Service performs ail biological research activites formerly funded by the US Fish & Wildlife Service and the National Park Service. 

3/ For Fiscal Year 1996, monies slated for “infrastructure investment” represent a proposed consolidation of several agencies with the Department of Transportation. 

4/ As of March 31, 1995, the Social Security Admunistraton became an independent agency. and no longer part of the Department of Health and Human Services. The Social Security 
Admuristraton’s preliminary R&D obligations for 1996 is $37.2 million, explaining the nse in R&D obligatons for “all other agerimes” between 1995 and 1996. 


KEY: NA = not applicable 
NOTES: Pecause of rounding, detail may not add to totals. 


SOURCE: National Science Foundation/SRS, Survey of Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996. 
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Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 3 1995 | 1996 
Millions of current dollars 
Total, all AQ]MCIES a eeeeeeeeeeeenenneennnnee 78187 81531 89424 94736 106020 11,2856 121708 124899 133991 135529 135691 140374 
Department of Agriculture, total. | 4454 432.9 4455 480.6 484.9 519.2 557.6 5% 2 6159 606.3 603.1 6153 
Agricultural Research Service... } 2502 2477 253471. 282.7 2940 97 3B 410 3665 369 3 368.1 
Cooperative State Research Service... 1415 131.7 132.8 145.8 142.6 153.7 170.4 189.6 192.5 194.7 1919 204.3 
Forest Service. 441 422 49.4 51.6 50.0 60.3 66 E 689 694 33.3 343 35.2 
ee 96 11.3 99 12.1 96 112 10.9 10.6 13.0 118 76 77 
Department of Commerce, total. 23.2 26.5 25.8 30.9 29.1 314 43 45 372 40.1 454 486 
Nabona! institute of 
Standards & Technology. eeeeeeceveeeem 22.1 25.7 25.1 26.3 279 286 319 33.6 %5 39 8 45.1 483 
National Oceanic & 
Atmospheric Administration... 0.0 0.0 0.0 32 0.0 0.0 0.0 0.0 03 0.0 0.0 0.0 
a | 11 08 0.7 14 12 28 24 039 04 03 03 03 
Department of Defense. total 861.4 9233 907.6 876.9 947.9 947.6 994 2 1,098.9 1,268.2 12223 1,282.0 1,196.1 
Department of the Army. 240.8 2485 217.0 165.7 187.2 185.1 188.6 204.9 215.7 2133 230.0 2113 
Department of the Navy. 343.1 337.3 354.3 M18 354.0 365.0 368.0 393.8 4220 400.1 415.1 402 6 
Department of the Air Force. 198.3 216.5 221.6 196.4 202.8 197.0 209.2 205.8 218.7 242 4 228.1 239.9 
Defense Agenoes _ seespeeeecianeaandientl 79.2 121.7 1148 173.0 203.9 200.5 208.3 294 4 4118 366 5 408 8 3423 
Operational Test and Evaluation, Director... NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Test & Evaluation, Deputy 
Under Secretary Defense. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Department of Education, total 146 45 31 44 44 49 86 75 53 55 58 54 
Department of Energy. total... 942 6 9597 10685 11848 14109 15048 16865 173%4 1758 $§.‘116032 16938 #«1:7859 
Department of Health & 
Human Services. total 3.2325 33388 38279 40814 43880 46490 5050! 50587 56967 58840 60852 63093 
Centers for Disease Control ssienenee 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Food and Drug Administration. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Natonal institutes of Health 1 32148 33220 38077 406009 43613 4647/9 50466 50574 56956 58824 608637 63080 
a 17.7 16.8 20.2 20.5 26.7 11 15 13 11 16 15 13 


\>- 


iz 


Agency and subdivision 1985 | 1986 | 1987 168 | 1989 «| «1990 | 199 1992 («| «(1993 1999 «| «(1995 «| 1996 
Milhons of current dollars 

Department of Housing and 

Urban Development, total... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Department of internice tutal ; 138.3 133.0 1«”SgS 1265 16893 205.4 223.3 203 200.3 83.2 7392 76.0 
Bureau of Mines 499 4s: 456 32.1 439 406 428 437 446 254 233 168 
Geological Survey. _ 80.5 83.4 te) 895 1402 159.1 179.1 180.1 178.0 435 416 428 
US Fish & Wildlife Service 2). 57 36 43 48 48 56 62 64 64 NA NA NA 
Other 22 11 0.1 6.1 0.0 01 12 07 13 143 143 144 
Department of Justice total... 42 53 8.1 76 68 68 64 53 50 59 7 6.0 
Department of Labor. total... 1 3.3 03 14 04 03 03 03 02 56 58 118 117 
Department of State. total : 0.0 0.0 26 3.1 34 35 46 49 48 78 60 50 
Department of Transportation. total. 4 11 06 02 0.0 0.0 0.0 0.0 12 17 3.0 35 19 
Federal Amaton Admur:strabon. 0.0 0.0 0.0 0.0 0.0 0.0 10 0.0 0.0 0.0 0.0 0.0 
Federal Highway Administration... 0.0 0.0 0.0 0.0 0.0 0.0 0 12 1.7 3.0 35 0.0 
Federal Railroad Adrmurstrator a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Natonal Highway Traffic 

Satety Adminstraton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 3 11 06 02 0.0 0.0 0.0 0.0 00 09 0.0 00 19 
Department of Treasury. total 48 51 47 48 34 34 36 36 65 0.0 0.0 00 
Department of Veterans Aftarrs. total 154 148 172 17.3 166 162 16.1 1§.7 13.3 144 135 13.0 
Agency for internatonal Development 17 43 28 3.0 3.1 50 57 58 84 18 0.7 13 
Environmental Protechon Agency 386 385 31.1 272 50.7 736 912 110.4 ag! 1014 102.2 1197 
Nabonal Aeronautics and 

Space Administrabon 7509 967 0137 11127 814174 1639 17066 17382 18001 19639 15361 15930 


See explanatory information. if any. and SOURCE at end of table 
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preliminary 
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 | 1996 
Millions of current dollars 

National Science Foundation.......................... 1,261.8 1,275.2 1,371.2 1,433.2 1,562.6 1,586.3 1,676.2 1,741.5 1,743.8 1,870.7 1,960.4 2,107.6 
Nuclear Regulatory Commission........................ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Smithsonian institution... eee 71.1 63.3 715 75.1 80.2 84.0 98.0 98.0 102.0 1242 125.2 1722 
Tennessee Valley Authority... 55 73 3.9 32 29 47 1s 2.1 99 89 9.0 118 
irene ; 23 18 0.7 5 0.5 0.6 0.6 03 0.5 0.5 0.5 0.6 
1/ Includes research and development activities of the Alcohol, Drug Abuse, and Mental Health Administration, which existed as a separate agenc, prior to October 1992, before its functions 


became associated with NIH. 
2/ As of fiscal year 1994, the National Biological Service performs all biological research activities formerly funded by the US Fish & Wildlife Service and the National Park Service. 
3/ For fiscal year 1996, monies slated for “infrastructure investment” represent a proposed consolidation of several agencies with the Department of Transportation. 
KEY: NA = not applicable 


NOTE: Because of rounding, detail may not add to totals. 


cl 


SOURCE: National Science Foundation/SRS, Survey of Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996 
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__ Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 | 1996 
Millions of current dollars 

Total, all agencies. { 83147) 83491) 8,998.1 9,176.5) 10,1635) 10,336.8 11,7976, 12,0007, 134914 13.8875 14.2348 14,2335 
Department of Agriculture, total... | 4656, 4635 «473-4 5086 s«S173, «= 5A2.1—s«G179—ié‘iSBCtiCéiSSSBC‘«‘é‘7#S;|:«=C=s« 708.0, 698B 
Agricultural Research Service 191.8 188.3 201.1 208.2 209.4 218.2 241.1 257.1 233.3 257.9 259.9 259.0 
Cooperative State Research Service... 142.8 137.4 138.0 152.6 164.7 170.5 206.4 228.6 226.2 234.3 227.1. 215.1 
Forest Service................ 65.7 675 735 79.9 75 93.5 103.6 106.9 107.8 156.5 160.6 163.7 
Other 65.3 70.3 60.8 63.9 65.7 59.9 66 8 73.2 68.5 67.2 60.4 61.0 
Department of Commerce, total... 301.0 312.9 3128 311.5 321.9 345.6 4154 561.4 5449 678.2 948.3. 968.4 
National Institute of 

Standards & TechmOhogy ....-eeeeeccceceeneveeee 64.5 63.5 64.3 72.6 776 83.2 92.5 115.8 136.4 167.5 441.6 410.9 
National Oceanic & 

Atmospheric Administration... | 224.4 2375 234.4 225.0 234.6 252.4 315.6 438.7 401.4 502.7 497.3 546.4 

a 12.1 11.9 14.1 13.9 97 10.0 73 6.9 7.1 8.0 94 11.1 
Department of Deiense, total. aa 2,306.9 23033 24400 23622 27082 25816 27238 29745 35152 30400 31690 29489 
Department of the Army .............0.cccceseseeeee 582.6 578.8 692.9 588.0 636.3 595.2 671.9 727.8 802.8 639.3 664.2 4725 
Department of the Navy............ccccccceeeeeen | 448.2 447.1 432.5 406.0 429.2 442.6 486.0 499.0 574.1 447.0 501.9 480.3 
Department of the Air FOrCG........cccseeeeseseen 538.4 542.5 563.2 576.7 604.6 579.3 621.2 584.7 669.1 §71.9 682.8 673.7 
Defense Agencies... eee eceeennnenneernnenens 737.7 738.0 751.3 7915 1,038.1 964.6 9447 1,162.9 1,469.2 1,381.7 1,320.1 1,322.4 
Operational Test and Evaluation, Director... NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Test & Evaluation, Deputy 

Under Secretary Defense... eecesccenees 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Department of Education, total... 77.3 91.3 103.8 106.6 1175 125.3 123.1 119.5 128.3 131.2 143.4 142.6 
Department of Energy, total... ; 1,198.4 1,080.7 1,029.4 1,050.6 1,020.8 1,065.7 1,587.2 1,676.1 1,685.4 1,679.2 1.8176 1.7719 
Department of Health & 
Human Services, t0tal oc cecccsccccesennenen 1795.8 18508 21940 24156 27004 28181 31124 28868 3499 38525 40292 41103 
Centers for Disease Control. 476 §2.2 66.2 88.7 1178 95.6 113.4 146.9 162.5 206.8 216.9 217.1 
Food and Drug Administration. 82.1 79.4 85.0 91.0 99.0 99.0 125.0 135.7 154.5 169.4 170.4 171.8 
National institutes of Health 1/000. 15698 16605 19802 21722 23932 24891 26574 23413 2929 31974 33119 3.4438 
Se 76.3 58.7 62.6 7 90 4 134.4 216.6 262.9 236.0 278.9 330.0 277.6 
See explanatory information and SOURCE al end ol table 
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Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 | 1996 
Millions of current dollars 

Department of Housing and 

Urban Development, total............ cueeinedeoeetaill 6.5 5.3 55 6.3 6.1 64 94 88 8.1 13.7 15.2 15.3 
Departraent of intenior, total... - 231.0 2349 247.3 266.0 253.0 269.8 324.1 339.7 3498 566.9 562.6 563.8 
Bureau of Mines... iaiesetenncaoneia | 36.7 36.6 39.6 541 49.3 49.3 56.2 59.2 60.4 70.0 66.9 $5.2 
Geological Survey ne. 130.0 1278 131.7 135.8 126.8 134.2 159.3 164.3 165.9 311.9 307.2 315.0 
US Fish & Wildlife Service 2 ; 32.2 38.1 43.3 48.7 43.1 56.4 648 648 648 NA NA NA 
Eee 32.1 32.4 32.7 274 278 29.9 438 51.4 58.7 185.0 188.5 193.6 
Department of Justice, total 15.1 17.0 11.8 98 10.7 11.1 14.7 15.0 20.5 20.0 218 23.4 
Department of Labor, total........... cenmeteieinel 91 8.7 19.0 26.4 21.8 21.3 24.0 23.6 13.4 13.7 18.7 23.6 
Department of State. total... uiaseaanedl 15 15 0.3 10 13 12 13 0.7 05 04 04 0.4 
Department of Transportation, total... 70.2 67.6 68.6 912 120.5 119.2 114% 155.7 224.4 

Federal Aviation Administration... 7 17.3 14.0 11.1 13.3 23.6 26.1 240 30.1 59.8 

SS Federal Highway Administration... Z 6.3 14.7 20.7 43.7 56.6 57.6 46.1 72.0 90.1 

Federal Railroad Administration... 114 125 10.4 82 75 85 13.2 18.9 20.9 

National Highway Traffic 

Safety Administration... eee | 20.9 16.1 18.9 19.1 26.2 16.9 214 25.8 31.6 

Ee oe an | 14.3 10.3 75 69 66 10.1 99 89 22.0 
Department of Treasury, total... ; 13.6 12.7 12.7 11.1 13.0 15.3 20.6 172 46 
Department of Veterans Affairs, total................ 193.7 155.1 173.1 178.8 197.1 199.4 177.7 185.2 194.1 
Agency for international Development............... 158.1 180.7 151.2 132.1 216.0 300.2 3$1.7 294.2 350.8 
Environmental Protection Agency...................... 176.0 179.3 246.1 240.7 222.6 241.6 261.9 293.9 2724 
Natona!l Aeronautics and 

Space AGMIMSH AVON... eeccneeeenenes 1,032.7 1,152.3 1,255.5 1,218.9 1,461.4 1,423.8 1,665.6 1,491.1 1748.6 


See explanatory information and SOURCE at end of table. 
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National Soence Foundation 83.8 78.1 99.3 96 107.8 103.3 109.0 126.9 138.1 169.7 185.0 199.4 
Nuclear Regulatory Commission. 150.0 123.8 1225 106.5 1148 108.8 108.8 119.0 119.8 97 86.0 81.8 
Smithsonian institution. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Tennessee Valley Authonty 89 10.5 13.8 15.3 11.7 17.0 169 222 16.1 17.0 174 19.3 
Al other agencies 4/........................-.------------- 19.5 19.1 18.0 19.7 196 198 175 234 22.7 17.6 18.3 56.2 


1) Includes research and development activites of the Alcohol. Drug Abuse. and Menta! Health Admunstraton. whch existed as a separate agency pnor to October 1992. before its functions became 


associated with NIH. 


2 As of fiscal year 1994. the National Biological Service performs all biological research activites formerly funded by the US Fish & Wildlife Service and the Natonal Park Service 
3 For fiscal year 1996. monies slated for “infrastructure investment” represent a proposed consolidation of several agencies with the Department of Transportation 


4 As of March 31. 1995. the Social Security Administraton became an independent agency. and no longer part of the Department of Health and Human Services. The Social Security Admunistration 's 
preliminary R&D obligations for 1996 is $37.2 million. explaining the nse in R&D obligations for “all other agencies” between 1995 and 1996 


KEY NA = not applicable 


NOTES: Because of rounding. detail may not add to totals 


SOURCE: National Science Foundation’SRS. Survey of Federal Funds for Research and Development. Fiscal Years 1994. 1995. and 1996 
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Agency and subdivision 19s | 1986 | 1987 | 1988 | 1989 | 199 | 199: | 1992 | 1993 | 1998 | 1995 | 1996 
Milhons of current dollars 
I ————_——————_—————————— 322261 349102 373132 381193 406410 419371 373268 411020 404235 398154 422900 405715 
Department of Agriculture. total. 32.0 32.1 23.0 31.4 %.1 47.1 612 66.1 76.1 774 792 73.0 
Agncultural Research Service... ................ 27.7 274 24.0 26.3 314 33.3 402 439 528 3 47 5 
Cooperative State Research Service... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Forest SOrvice ee 3.3 3.6 38 40 33 48 45 49 55 3.3 48 43 
I aaron dete ea baeelemsmnieeeeaeeeneeed 1.0 1.1 12 1.1 68 30 16.5 173 178 198 197 196 
Department of Commerce. total 746 59.7 63.7 466 469 612 33.9 55.3 742 1078 358.5 38.8 
Natonal institute of 
Standards & Technology 140 116 93 91 10.0 10.5 156 29.6 43 459 309.4 258.8 
Natonal Oceanic & 
Atmospheric Administration... 454 372 51.7 Me 1 47) 224 237 378 599 470 477 
Eee 152 10.9 27 27 28 3.0 19 20 2.1 20 2.1 23 
Department of Defense. total... 26.6232 29.7107 31.8840 320097 339208 337389 284169 320561 310657 W938 W925 295610 
Department of the Army. ] 37474 3,982.1 41096 40523 4839 49038 52210 59215 51905 47215 46930 38636 
Department of the Navy. neecnenenee 8336.1 688659 8721.1 87662 68629 87786 69326 7.1380 81068 8.0819 83232 7,539.1 
Department of the Aw Force 125243 128348 145629 140942 144300 140551 10.1071 126366 11,7475 11,7131 118714 12,3690 
Defense Agencies... coceieiainsieenemamaenataiant 1,964.8 3,910.7 4.3535 4 868 4 56168 5,780.2 59194 6,114.4 5,756.0 5.5443 5838.7 5513.7 
Operational Test and Evaluaton, Director NA 0.0 84 68 2 144 326 13.6 124 123 112 19.1 22.7 
Test & Evaluation. Deputy 
Under Secretary Defense 50.4 117.1 128.5 160.3 140.7 188.7 223.7 2332 2425 2318 2270 253.0 
Department of Education, total... 33.0 25.5 25.6 23.7 372 39.7 39.4 415 441 33.9 515 403 
Department of Energy, totale 28250 26480 26594 28010 27609 3060! 27095 27597 28219 27655 29071 32°15 
Departmen’ of Health & 
Human Sernces. total 422.7 468 0 5843 661.1 8144 938.5 1,593.5 1,0423 1,156.6 1,285.1 1,33..0 1,408.6 
Centers tor Disease Control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Food and Drug Administration... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Nabonal institutes of Health | 400.7 418.7 538.4 6126 719.5 842 2 1,450.1 1,010.5 1,126.6 1,249.6 1,298.7 1,363.4 
Otther.......... 20 493 45.9 48.5 49 %.3 143.4 318 30.0 35.5 38.3 39.2 


See explanatory informaton and SOURCE at end of table. 
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pretrmunary 
Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 
Milbons of current dollars 
Depar-—=-< uf Housing and 
Urban Development.total. 12.0 10.1 108 12.1 11.9 12.7 184 163 155 252 273 272 
Department of intenor total 224 173 21.7 243 27.1 33.3 395 386 33.0 439 453 433 
BureauofMines. 33 28 36 52 54 94 71 42 63 125 15.0 128 
Geological Survey 44 7 10.3 10.9 129 15.1 182 16.9 128 15.7 140 140 
US Fish & Wildlife Service?) 11.1 53 57 57 6.7 74 10.0 139 15.3 NA NA NA 
Offer 3.6 18 21 25 21 14 42 36 40 15.7 16.3 165 
Department of Justice. total 16.7 14.1 225 25.7 20.6 20.6 278 277 23.3 192 235 24.1 
Department ofLabor.tot=) ss 03 09 12 89 13.3 51.4 19.7 273 %.1 40.1 %5 319 
Department of State. total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Department of Transportation. total 3576 317.3 256.2 213.4 182.9 2474 265.3 288.1 319.3 474 404.1 396.9 
Federal Avaton Adminstraton - 263.0 246.6 156.2 1473 123.2 189.9 196.2 206.1 189.1 206.1 208.5 209.8 
Federal Highway Adminstraton. 426 308 56.0 30.4 344 338 40.8 57.0 83.1 101.5 1485 0.0 
Federal Railroad Adminstraton 36 29 08 18 15 1.7 27 39 43 34 124 23.8 
Natonal Highway Traffic 
Safety Administration. = 72 6.3 3.0 92 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Re 35.2 7 42 24.7 20.3 22.0 25.6 21.1 428 B4 «4? 163.3 
Department of Treasury. total 6.0 63 95 10.2 93 69 67 38 55 98 149 149 
Department of Veteranes Affairs. total ; 175 16.3 192 19.2 21.0 22.1 228 23.0 28.7 245 26.5 26.5 
Agency ‘ur internatonal Development J 605 662 63.5 69.3 60.0 233 20.4 65.9 23.0 38.1 569 0 
Enwironmental Protecton Agency nail 105.8 995 71.0 79.5 107.0 1045 735 736 133.7 1512 170.7 185.0 
Natonal Aeronautcs and 
_ Space Administration. oe ; 1543.6 1,350.8 1.5178 1998.8 2514.7 34726 3,903.1 44283 4471.1 44557 5,703.8 5,029.3 
See explanatory inforrnaton and SOURCE at end of table 
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_ Agency and subdivision 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 | 1996 
Millions of current dollars 
National Science Foundation 0.0; 0.0! 0.0; 0.0 0.0) 0.0! 0.0) 0.0) 0.0! 0.0 0.0 0.0 
Nuclear Regulatory Commission 0.0 0.0; 0.0 0.0 0.0 0.0 0.0) 0.0, 0.0 0.0 0.0 0.0 
Smithsonian Institution 0.0 0.0 0.0 0.0 0.0 0.0 0.0) 0.0 0.0! 0.0 0.0 0.0 
Tennessee Valley Authority 65.1 59.8 60.2 68.8) 48.0 43.2 as 72.9 80.6 : 19 66.7 72.2 
| | | | | 
All other agencies 75 76} «136 96) 89) 76) 77) 8.9) 91| 82) 80 8.0 


1/ Includes research and development activities of the Alcohol, Drug Abuse, and Mental Health Administration, which existed as a separate agency prior to October 1992, before its functions became 


associated with NIH. 


2/ As of fiscal year 1994, the National Biological Service performs all biological research activities formerly funded by the US Fish & Wildlife Service and the National Park Service. 
3/ For fiscal year 1996, monies slated for “infrastructure investment” represent a proposed consolidation of several agencies with the Department of Transportation. 


KEY: NA = not applicable 


NOTES: Because of rounding, detail may not add to totals. 


SOURCE: National Science Foundation/SRS, Survey of Federal Funds for Research and Development: Fiscal Years 1994, 1995, and 1996. 
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industry and sizeof company | SiCcode | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 199 | 1991 | 1992 | 1993 | 1904 
| Millions of current dollars 
Total 74,800) 84,239) 87,823) 92,155} 97,015) 102,055] 109,727| 116,952] 119,110) 117,400) 119,595 
| 
Food, kindred, and tobacco products .......... 20,21 D D D 1,206 D D D} 1277) 1,386 1,345 1,476 
Textiles and apparel 22,23 D D) D D D 0 D D 0 D D 
Lumber, wood products, and furniture........ 24,25 143) 147 144 137 D 192 216 D D D D 
Paper and allied products 26 D| D D| D D 879) 1,059 D D| D D 
Chemicals and allied products 28 7,927) 8,540) 8,843! 9,635 11,067) 12,069} 13,291, 14,648) 15,381 D D 
| 
Industrial chemicals 281-82,286 3,240 3,498) 3552, 3,716, 4172) 4,451 5,010; 5390) 5,165 D D 
Drugs and medicines 283 D D 3,658 D 4,906 D D D} 7,944 9146; 9,633 
Other chemicals 284-85,287-89 D Dis: 1,633 D —- 1,989 D D D} 2272 D D 
Petroleum refining and extraction... 13,29 D D Di 1,897 + +©=—«1,997' ~=s«2,180| +2306] +2498] +=2.277' += s2t52) «1,950 
Rubber products 30 D D, D D D D D D 0 D D 
Stone, clay, and glass products.............-.. 32 D a) 950 995 D 0 D D D 538 591 
Primary metals 33 D D 0 730 637 686 739 714 522 669 690 
Ferrous metals and products................ 331-32,3398-99 D D D D 253 D D D D 289 D 
Nonferrous metals and products............. 333-36 336 416 458 D 384 D D D 0 380 D 
Fabricated metal products 34 842 829 895 783 881 904 939 974 1,017 1,158 1,111 
Machinery 35 10,504) 12,216 0 D D D| 14,446) 14,775] 14938} 8381; 8110 
accounting machines 357 D D D D D D D D D 4,950 4,106 
Other machinery, except electrical.......... 351-56,358-59 D D} 2396) 2428) 2682) 2,729 D D D} 3,431) 4,004 
Electrical equipment 36 13,778| 14,432) 14,980} 15,848) 14128) 13,318] 13,400} 13,415) 13,360) 13,349) 15,338 
Radio and TV receiving equipmernt......... 365 D 0 133 139 149 96 114 0 D 0 D 
Communication equipment 366 8,685  9,397/ 9,669) 10,184) 8427; 7,071 5,928; 4,787 0 1) ) 
Electronic components 367 2,831) 3,385 D} 4206) 4133 4025 3,914 D} 3567) 5311) 6,032 
Other electrical equipment 36 1-64,369 D D D} 1,239} =1,419) + += .2,126] 3,444 ) D ) D 
Transportation equipment 37 D D| 31,275) 34,246) 34,775 33,859) 31,361) 27,428} 27,494)  27,258| 28,087 
Motor vehicles and 
motor vehicles equipment 371 6,057, 6,984 D D D D D D D 1) D 
Other transportation equipment.............. 373-75,379 D D D D D D D D D D D 
Aircraft and missiles 372,376 18,858} 22,231) 21,050) 24,458} 24,168) + 22,331| 20,635) + 16,629} +—«17,158} 15,056] 14,260 


Ot! 
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industry and sizeofcompany |  SiCcode | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | | 1992 | 1993 | 
Millions of current dollars 
Professional and scientific instruments......... 38 4,602 5,013 5,103 5,222 5,530 5,992 7,055 8,705 9542; 10,119) 11,441 
Scientific and mechanical 
measuring instruments. 381-82 D D D D 1,959 2,366 3,446 D 5,156 5,681 6,952 
Optical, surgical, photographic, 
and other instruments. 384-87 D D D D 3,571 3,626 3,709 D 4,386 4,438 4,489 
Other manufacturing industries ................... 27,31,39 D D 382 D D D D D 660 D 1) 
Nonmanutacturing industries 1/ 4,905 6,714 7,446 7,844 10,513 14,031 20,793 28,446 28,933 30,831 28,846 
Distribution by size of company 
(number of employees) total 74,800! 84,239) 87,823) 92,155) 97,015; 102,055) 109,727) 116,952; 119,110) 117,400) 119,595 
Fewer than 500 4,402 5,866 7,071 7,163 S 7,809 S 13,172 13,557 14,620 13,966 
500 to 999 1,439 1,648 1,902 1,725 1,669 1,825 2,154 8,000 7,958 3,230 3,608 
1,000 to 4,999 5,520 6,240 7,472 7,262 7,622 7,881 8,411 10,453 11,686 13,334 14,617 
5,000 to 9,999 3,251 4,022 4,251 4,501 5,245 5,756 6,746 8,049 8,258 9,135 8,912 
10,000 to 24,999 11,351 11,109 10,493 12,043 11,506 10,450 12,486 15,770 15,744 15,421 15,972 
25,000 or more 48,837 55,354 56,991, 59,461 63,694, 68,335 71,030 61,508 61,707; 61,659 62,519 
1/ Nonmanutacturing industries for 1991 and later years included SICs: 07-10, 12-17, 40-42, 44-65, 67, 67, 101, 73, 75-76, 76-81, 63-04, 67 and 69. 


Nonmanutaciuring industries for 1990 and prior years included SICs: 10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 


D = Data have been withheld to avoid disclosing operations of individual companies. 


S_ = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld. 


SIC = standard industrial classification 


As a result of a new sample design, statistics for 1988-1991 have been revised since onginally published. These statistics now better reflect R&D performance among firms in the 


nonmanufacturing industries and small firms in all industries. See Appendix A for more information. Industry R&D data are subject to future revisions. See Appendix A: Technical Notes. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1994 
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indusiry and sizeofcompany | —SCcode~— | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 
Millions of current dollars 
Total 51,404) 57,043) 59,932) 61,403) 66672) 73,501 81,602} 90,580) 94388) 94,591 97,131 
Food, kindred, and tobacco products 20,21 1,061 1,136 1,280 1,204 1,173 1,244 1,248 1,277 1,386 1,345 1,476 
Textiles and apparel 22,23 182 218 246 243 215 Ss 260 236 261 286 316 
Lumber, wood products, and furniture 24,25 143 147 144 137 165 192 216 200 234 196 201 
Paper and allied products. 26 594 576 538 604 752 879 1,059 1,174 1,182 1,191 1,263 
Chemicals and allied products 28 7,736 8,310 8,664 9,445; 10,828; 11,943) 13,168) 14439) 15,091 16,658) 16,559 
Industrial chemicais. 261-82,286 3,057 3,281 3,374 3,531 3,939 4,340 4,902; 5,225 4,911 5,165 4,780 
Drugs and medicines. 283 3,310 3,481 3,657 4,095 4,900 5,512 5,917 6,947 7,934 9,132 9,625 
Other chemicals. 284-85,287-89 1,369 1,548 1,633 1,819 1,989 2,091 2,349; 2,267 2,246 2,361 2,154 
Petroleum refining and extraction 13,29 2,245 2,194 1,971 1,883 1,975 2,162 2,289 2,487 2,268 2,138 1,939 
Rubber products. 30 671 659 655 596 718 867; 1,056 D} 1,256; 1,059} 1,432 
Stone, clay, and glass products 32 705 825 941 985 697 615 538 455 479 529 553 
Primary metals. 33 683 730 786 711 620 666 717 706 514 646 672 
Ferrous metals and products. 331-32,3398-99 357 323 336 249 252 244 231 225 221 272 241 
Nonferrous metals and products................... 333-36 326 407 450 462 368 422 486 481 293 374 431 
Fabricated metal products 4 773 780 800 633 718 726 736 748 723 936 868 
Machinery 35 9,312; 10,721 10,701 10,577; 11,929) 13,342 13,575; 13,720) 13,903 8,295 8,011 
Office, computing, and 
accounting machines. 357 7,011 8,418 8,380 8,193 9,347) 10,725 10,988; 10,419) 10,614 4,917 4,078 
Other machinery, except electrical................ 351-56,358-59 2,301 2,303 2,321 2,384 2,582 2,618 2,587 3,301 3,289 3,378 3,933 
Electrical equipment 36 9,037 9,271 9,767| 10,449 9,975 9,575 9,267 8,865 9,516; 11,682) 13,537 
Radio and TV receiving equipment.............. ; 365 362 350 133 139} 149 96 114 D 93 87 64 
Communication equipment 366 5,147 5,174 5,117 5,455 4,798 4,159 3,584 S 3,381 3,954 4,939 
Electronic components. 367 2,354 2,826 3,357 3,630 3,684 3,655 3,496 3,177 3,320 5,105 5,870 
Other electrical equipment 361-64,369 1,174 921 1,160} 1,225) 1,345 1,664) 2,073 D| 2722; 2537) 2,664 
Transportation equipment 37 10,406; 12,092) 13,567) 13,462} 13,910) 14596) 14,264) 14858) 16292) 16,640) 17,695 
Motor vehicles and 
motor vehicles equipment 371 5,384 6,164 7,171 7,167 7,783 8,756 8,594 9,063 9,132; 10,659) 11,950 
Other transportation equipment 373-75,379 258 279 330 356 361 337 283 262 289 297 279 
Aircraft and missiles 372,376 4,764 5,649 6,066 5,939 5,766 5,503 5,387 5,533 6,871 5,684 5,466 


‘See explanatory information and SOURCE at end of table. 


vel 


2082 


SIC code [x 38 38 38 35 38 38 38 BE BE 3c 


industry and size of company | 
Millions of current dollars 

Professional and scientific instruments... 38 4211 4,622, 4,752) 4.950, 5,339 5,729, 6.318 = 6.840) 7.321 7,542, 8,058 

ee Sag ore rei | | | | | 
Measuring instruments. 381-82 1,671 1596 1,521, 1,598 1863 220 «= «2,696. 3,017,s 3,013 Ss 3,196 32s: 3,687 
and other instruments... 384-87 2540 302 3231 3352 3476 3524 3621 3823, 4308 4346, 4371 
Other manutacturing industnes 27,31,39 373361 (a 88—( ts 8O) (sO (BS D 84659 )0=—s 758786 
Nonmanutacturing indusines 1/ 3,252 4,401 4,740 5,144 7.257 = 10,302, 16,351 22,941, 23,363, 24,690 9 23,756 

Distribution by size of company | | 
(number of employees) total 51,404 57,043 59,932, 61.403 66,672 73,501 81,602, 90,580 94,388 «= 94,591 97,131 
a al 3.781 5127 6203 6200 S S S 11,285 11,532 13,006 12,802 
ET Se 1,341 1,531 1.765 1610 1,748 1934 2144 7819 7807 3048 3.426 
a Ty 4618 5249 6243 6281 6820 7546 8363 9403 10865 12219 13,533 
TE ne 2,764 3350 3455 3753 4075 4509, 4997 7233 749 8371 8,087 
10,000 to 24,999 8546 8366 8489 9681 10512 11631 12890 12397) 12328 12606 13,625 
25,000 or more 30,354 33420 33,777 33878 36,785 40,703 45,106 42.443, 44361 45,340 45,658 


1/ Nonmanutactuning industries for 1991 and later years included 
Nonmanutacturing industries for 1990 and prior years included SICs: 10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 


KEY: D = Data have been withheld to avoid disclosing operations of individual companies. 


: 07-10, 12-17, 40-42, 44-65, 67, 701, 73, 75-76, 


S = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld. 
SIC = standard industrial classification 


1, 


, 87 


NOTES: Company funds include funds for industrial R&D work periormed within company facilites from all sources except the Federal Government. The funds may be the companies’ own or from 
Outside organizations such as research institutions, universities and colleges, nonprofit organizations, other companies, and state governments. Company-financed R&D not performed 


within the company is excluded. As a result of a new sample design, statistics for 1988-1991 have been revised since onginally published. These siatistics now better 
reflect R&D performance among firms in the nonmanutacturing industries and small firms in all industries. See Appendix A for more information. 


SOURCE: National Science FoundatiovSRS, Survey of industrial Research and Development: 1994 
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industry and size of company 


| SiCcode | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 199 | 1991 | 1992 | 1993 | 199 


Milhons of current dollars 


cel 


Other transportation equipment 
Aircraft and missiles. 
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See explanatory information and SOURCE at end of table. 
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202 
industy and size of company | Siode | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 199 
Milhons cf current dollars 
Professional and scientific instruments....___.| % 391 391 351 272) 191 263 737) 's«*4,8650—i(“i22,i(isiST—(és:s«é83, 8B 
Soentfic and mecharecal | | | | | | | 
measunng instruments. 381-82 D D D ) S S$) Ss D 214 £2464 3,266 
Optical, surgical. photographic. | | | | | 
and other instruments. 384-87 D D D i) % 101 87 D 78 9198 
| | | | | 
Other manutactunng indusines 27,31,39 D D 2) D D D| D) ) 61 D D 
Nonmanulactuing industries 1/0... 1,653 2313) 2,706 2.700 3256] 3729) 4442) 5505 5570| 6140 5,090 
; ie Se Po On NS Be ae ee 
Diszibuton by size of company | | | | | | | | 
(number of employees) total 23,396, 27,196 27891/ 30,752) 90.343) 28.554, 28,125 26,372, 24,722) 22,809) 22.463 
| | 
| | 
Fewer than 500 621, 739, 868. a3 816 901 05/1887) 2.025, 1,614) ‘1,164 
500 to 999 98 117 137 115, 131 117 S 181 151 182 182 
1,000 to 4,999. 902 991 1,229 61 8 1033 958 881 1,050 Ss 1,115 1,083 
5,000 to 9,999. 487 672 796 748 864 740 257 816 763 764 825 
10,000 to 24,999. 2005; 2743) 2004) 2362) 1,705 a 1528} 3373) 3416, 2816) 2348 
25,000 or more. 18,483} 21,934) 23213) 25,583, 25,734] 24,709] 24.496) 19,065) 17,346) 16319) 16,862 


1/ Nonmanulacturing industries for 1991 and later years included S!Os: 07-10, 12-17, 40-42, 44-65, 67, 701, 73, 75-76, 76-81, 63-64, 67 and 69. 
Nonmanufacturing industries for 1990 and prior years included SiCs: 10-11, 14-17, 40-42, 44-51, 53-54, 56, 60. 62-63, 72-73, 78, 806-07, and 87. 


KEY: D = Data have been wittheld to avoid disclosing operations of individual comparves. 
S_ = indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld. 
SIC = standard industial classifcaton 


NOTES: As aresuit of a new sample design, statistics for 1968-1991 have been revised since orginally published. These statistics now better reflect R&D performance among firms in the 
nonmanufacturing indusines and small firms in ail industries. See Appendix A for more information. industry R&D data are subject to future revisions. See Appendix A: Techical Notes. 


SOURCE: Natonal Scence Foundaton/SRS, Survey of industrial Research and Development: 1994 
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industry and size of company |  SiCcode | 1984 | 1985 | 1986 | 1967 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 
Percent 
Total 39%| 44%] 47%] 46%] 45%] 43%) 42% 42%. 42%. 38%] 36% 
Food, kindred, and tobacco products 20,21 D D D 0.6 D D D 05 0.5 0.5 0.5 
Textiles and apparel 22,23 D D D D D D D D 0.6 D D 
Lumber, woor! products, and furniture 24,25 0.7 0.8 0.6 0.6 D 0.6 0.6 D D D D 
Paper and allied products. 26 D D D D D 0.8 1.0 1.1 D D 1) 
Chemicais and allied products 28 4.7 5.0 52 5.3 5.3 5.4 5.3 5.4 55 D 1) 
Industrial chemicals 28 1-82,286 40 44 46 47 44 42 45 46 46 D D 
Drugs and medicines. 283 D D 85 D 88 D D 8.9 9.6 125; 102 
Other chemicals. 284-85,287-89 D D 3.3 D 3.4 D D 3.1 2.7 D 1) 
Petroleum refining and extraction....... 17,29 D D D 1.0 1.0 0.9 0.9 1.0 0.9 0.9 0.8 
Rubber products 30 D 1) D D D 1) D D D D D 
Stone, clay, and glass products 32 D D 25 2.6 D D D D 1) 15 1.7 
Primary metals. 33 0 0) D 0.9 0.8 0.8 0.8 08 0.6 0.7 0.6 
Ferrous metals and products. 331-32,3398-99 D D D D 05 D D D D 05 D 
Nonferrous metals and products 333-36 1.2 1.4 15 D 1.0 D D 0 D 12 0 
Fabricated metal products. Ke] 1.5 15 15 15 1.3 15 1.4 15 15 1.4 12 
Machinery 35 6.4 7.6 D D 7.7 79 7.7 8.1 78 46 38 
Office, computing, and accounting machines. 357 D D 1) 1) 1) 1) 1) D D 9.9 79 
Other machinery, except electrical 351-56,358-59 D D 3.0 3.0 2.9 D 0 D 1) 2.6 25 
Electrical equipment 36 68 76 79 82 75 7.3 6.5 6.5 5.6 62 5.9 
Radio and TV receiving equipment 365 D D 3.6 32 2.4 1.8 1.6 1) 0) 8) D 
Communication equipment 366 9.8 10.1 9.9 10.2 10.7 11.6 10.0 D D OD 0) 
Electronic components. 367 78 9.6 D 10.0 9.0 D 8.3 79 75 8.1 75 
Other electrical equipment 361-64,369 D 0) D 2.7 25 D 3.7 D 1) 8) 0 
Transportation equipment 37 D D 8.3 8.7 8.9 8.1 75 73 7.1 6.4 5.9 
Motor vehicles and motor vehicles equipment. 371 3.4 3.8 1) 1) D 1) 1) D D D ) 
Other transportation equipment 373-75,379 D D D 1) 1) 1) ) D 1) D 1) 
Aircraft and missiles 372,376 15.4 14.9 13.4 14.7 16.3 13.5 11.8 12.1 11.8 12.5 13.8 
Professional and scientific instruments. 38 8.3 8.9 88 7.9 7.4 72 8.0 9.1 9.4 9.7 9.2 
Scientific and mechanical measuring instruments. 381-82 D D D D 79 7.4 86; 10: 10.6 11.5 11.0 
Optical, surgical, photographic, and other instruments 384-87 D 1) D 1) 73 7.3 7.7 8.1 8.3 8.1 7.3 
eI SS ae 27,31,39 D ) 1.2 i) ) D 1) D 1) D W) 


Industry and size of company | SiC code [_ rae [1005 T1006 [1907 | 1088 | 1080 | 1000 [ton [toe Tie Pasoe 


Distribution by size of company (number of employees) total.............. | 00; 00; 00} 00} S00} 0}, Ss} Ssitsét)Sit 
Fewer than 500 29; 36) 42641) 8939) 8037] 336) «a4 Sg 34, 37) 26 
500 to 999 23) 24 24 23) 18 1.8 19} 25) 28; 29) 26 
1,000 to 4,999 22; 26) 25) 26} 4} 22} 2} ks} og] 
5,000 to 9,999 18) 19) 23; 23} 23} 26} = 2g} 3S go} Sag] «Sg So 
10,000 to 24,999 31) 31) 32) 34] 34 28} 27) 36 32} 29) 27 
25,000 or more 5.3) 62) 65] ~—66} = 3} S58} S56] S85 56 52) 52 


= withheld to avoid disclosing operations of individual companies. 
SIC = standard industrial classification 
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BS 


Lel 


~ » 


[-siceaie T1006 | 1085] 1oee [| 1057 | 1000 | 1000 [vem [oor Tee Tien Toor 


37 


percent 
Total 2.6% 3.0% 3.2% 3.1% 3.1% 3.1% 3.1% 3.2% 3.3% 3.1% 2.9% 
Food, kindred, and tobacco products 20,21 0.4 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 05 05 
Textiles and apparel 22,23 0.5 0.5 0.5 0.4 0.4 05 0.6 0.6 0.6 0.6 0.6 
Lumber, wood products, and furniture 24,25 0.7 0.8 0.6 0.6 0.6 0.6 0.6 0.9 0.9 0.7 0.6 
Paper and allied products. 26 0.8 0.8 0.7 0.6 0.8 0.8 1.0 1.1 1.0 1.1 1.0 
Chemicals and allied products 28 46 49 5.1 5.2 5.2 5.4 5.3 5.3 5.4 6.0 5.1 
Industrial chemicals. 28 1-82,286 3.8 42 44 44 42 4.1 44 44 44 44 3.3 
Druys and medicines. 283 8.2 8.0 8.4 8.7 8.8 8.9 8.8 8.9 9.6 12.5 10.2 
Other chemicals. 284-85,287-89 29 3.1 3.3 3.3 3.4 3.9 3.4 3.0 2.7 2.7 25 
Petroleum refining and extraction. 13,29 0.7 0.9 1.1 1.0 1.0 0.9 0.9 1.0 0.9 0.9 0.8 
Rubber products. 30 1.9 1.8 1.7 1.6 1.7 1.9 2.1 2.3 23 2.1 23 
Stone, clay, and glass products. 32 1.9 2.3 2.4 25 2.0 1.8 1.7 1.6 1.6 1.5 15 
metals. 33 0.9 0.9 1.0 0.9 0.7 0.7 0.8 0.8 0.6 0.7 0.6 
Ferrous metals and products. 331-32,3396- 0.6 0.5 0.7 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.3 
Nonferrous metals and products. 333-36 1.2 1.4 1.5 1.3 1.0 1.0 12 12 0.7 1.2 0.9 
Fabricated metal products. 34 1.4 1.4 1.4 1.2 1.1 1.2 1.1 1.2 1.1 1.1 1.0 
Machinery 35 5.8 6.7 7.3 7.1 6.8 73 72 75 73 45 3.8 
Office, computing, and accounting machines 357 10.5 12.4 12.4 12.3 11.2 13.1 14.4 14.9 13.7 9.8 79 
Other machinery, except electrical 351-56,358-59 2.5 2.6 2.9 3.0 28 2.6 2.3 2.9 29 25 25 
Electrical equipment. 3% 45 48 5.1 5.4 5.3 5.2 45 43 40 5.4 5.2 
Radio and TV receiving equipment. 365 3.7 43 3.6 3.2 2.4 1.8 1.6 1.0 0.6 4.0 1.0 
ication equipment. 366 5.1 5.4 5.2 5.5 6.1 6.8 6.1 S 7.0 10.1 10.3 
Electronic components. 367 6.6 8.2 9.2 8.5 8.0 7.7 7.4 72 7.0 78 7.3 
Other electrical equipment. 36 1-64,369 2.2 2.0 2.2 2.6 2.3 2.3 22 22 2.1 2.3 2.1 
Transportation equipment. 37 3.3 3.4 3.6 3.4 3.5 3.5 3.4 4.0 42 3.9 3.7 
Motor vehicles and motor vehicles equipment. 371 3.0 3.1 3.3 3.4 3.4 3.7 3.7 4.1 40 3.7 3.4 
Other transportation equipment 373-75,379 2.0 2.3 2.7 25 26 2.5 2.1 2.1 2.1 1.9 1.2 
Aircraft and missiles 372,376 4.0 3.9 4.0 3.6 3.9 3.3 3.1 40 4.7 47 5.3 
Professional and scientific instruments 38 76 8.3 8.2 75 7.1 6.8 7.1 7.1 72 72 6.5 
Scientific and mechanical measuring instruments 381-82 8.3 8.4 8.4 8.1 76 6.9 6.9 6.3 6.2 6.4 5.8 
Optical, surgical, photographic, and other instruments 384-87 7.3 8.1 8.0 72 7.1 71 75 8.0 8.2 79 7.2 
Other manufacturing industries 27,31,39 1.1 10) 12) tt 10) 09) 09} S08} S178 1.3 1.1 
See explanatory information and SOURCE at end of table. 


Industry and size of company | SiCcode | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | el — 


Distribution by size of company (number of employees) toldl.............. J 2.6%! 3.0%) 32%) 31% 3.1%) 3.1%) 31% 32%) 33%) 31%) 29% 
Fewer than 500 28 3.4 4.0 38 3.7 35 3.3 32 32 3.6 25 
500 to $99 22 22 22 22 1.7 1.7 1.7 2.4 2.7 2.7 25 
1,000 to 4,999 2.0 24 24 24 2.3 2.1 1.9 2.4 2.7 25 25 
5,000 to 9,999 1.6 1.8 2.0 2.0 2.0 2.1 28 29 28 28 22 
10,000 to 24,999 25 25 26 25 26 25 25 3.0 26 25 25 
25,000 or more 3.2 3.5 3.7 38 3.7 3.7 3.6 38 40 3.7 3.6 
KEY: —_‘S'_ = Indicates imputation of more than 50 percent. For years prior to 1993, data have been 
SIC = standard industrial classification 


NOTES: Company funds include funds for industrial R&D work performed within company facilities from all sources except the Federal Government. The funds may be the companies’ own or 
from outside organizations such as research institutions, universities and colleges, nonprofit organizations, other companies, and state governments. Company-financed R&D 
not performed within the company is excluded. 


As a result of a new sample design, statistics for 1968-1991 have been revised since originally published. These statistics now better reflect R&D performance among firms in the 
nonmanutacturing industries and small firms in all industries. See Appendix A for more information. 


7) 
© SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1994 
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Siccode | Tots | Federal | Compary | ae | es loo 


Distribution by industry | | Tota | Federal | Company} Total | Federal | Company 
current dollars 
Tota. 119505] 22,463) 71,683 
Food, kindred, and tobacco products ........... 20,21 1,476 0 1,476 114 0 114 473 0 473 889 0 889 
Textiles and apparel 22,23 D D 316 1) D 42 D D 47 1) D 228 
Lumber, wood products, and furniture........... 24,25 D D 201 D D 27 D D 43 D 1) 131 
Paper and allied products. 26 D Di «1,263 D 1) 211 D D 619 433 0 433 
Chemicals and allied products. 28 0 D| 16,559 2,608 9; 2599 D D| 5,386 9,186 610; 8575 
industrial chemicals. 261-82,286 D D} 4,780 D Di = 1,066 D vy) D 1) D 1) 
Drugs and medicines. 263 9,633 8 9,625 1) 1 dD} «633.338 5 3,328 D 2 D 
Other chemicals. 284-85,287-89 D DD) 8=2,154 1) D D D D D D D 1) 
Petroleum refining and extracton................. 13,29 1,950 10 1,939 D 0 D 694 5 688 D 5 D 
Rubber products. K D D} =s:11,432 33 6 33 D 215 1,184 0 1,184 
Stone, clay, and glass products................ 32 591 38 553 50 0 50 212 37 175 329 1 328 
Primary metals. 3 690 17 672 D D 102 D D 206 D D 4 
Ferrous metals and products. 331-32,3398-99 D D 241 D 1) 19 D D 84 D 0 138 
Nonferrous metals and products.............) 333-36 Dd) D 431 83 0 8&3 D 1) 122 D D 226 
Fabricated metal products. 34 1,111 243 868 D 0) 78 D 1) 184 833 226 606 
Machinery 3 8,110 99 8,011 261 7 254 1,464 3 1,429 6,385 56 6,328 
Office, computing, and 
accountng machines. 357 4,106 28 4,078 D 8) 62 D D 713 3,316 13 3,303 
Other niachinery, except electical..........j 351-56,358-59 4,004 71 3,933 D D 192 0 D 716 3,068 43; 3025 
Electncal equipment. % 15,338 1,801 13,537 D D 388 4) D 2,597 12,203 1,653 | 10,550 
Radio and TV receiving equipment.......... 365 D D 64 D D D D 0 D % 1 3 
Communicaton equipment 366 D D} 4939 D D D D D 9) 1) dD) 4iit 
Electronic components. 367 6,032 162 5,870 D D 121 D 0 1,370 4.529 150 4,379 
Other electrical equipment. 361-64,369 D D| 2,664 D D 118 D 1) 521 D D| 2,025 
Transportation equipment. 37 26,087 10,392; 17,695 244 108 136 2,044 764 1,259 25,799 9,499 16,300 
Motor vehicles and 
motor vehicles equipment. 371 ) D} 11,950 1) 0 1) D D D D 0 D 
Other transportation equipment............... 373-75,379 D D 279 31 0 31 D 1) 1) 0 0 D 
Aircraft and missiles. 372,376 14,260; 68794 5,466 D D 0 D D D| 12,787 7,978 | 4809 
at end of table. 


| ane “Total Basic Apphed 

Distribution by industry SIC code [is [ree Tee Tota | Federal | Company Salaam Tota | Federal | Company 

| j | | | 
Professional and scientific instruments... 3B 11,441) 3,384 acs D, Der 2.006 2991787 D D 5,803 

Scentfic and mechanical : | | | 
measunng instruments. 381822 = 6523266 3,687 D D197) 1,409 271 1138 | 0 D 82351 
and other instruments. S487 4,489 118) 4371 D D} =. 270 677 oe D D} 3,452 

| | | | | | | | | | 
Other manufacturing industies 00000...) 27,3139 | D) D) 796 D D) 3 129 | 0) 129 D ' 574 

| | | i 

| | | | | 
industries 1/ 6891346 | 61692085) 4,134) 20641 2.366) 18.275 

/ 


KEY: 0 = Data have been withheld to avoid discicsing operations of individual companies. 
SIC = standard industrial classification 


NOTE: industry R&D data are subject to future revisions See Appendix A: Technical Notes. 
7 SOURCE: Natonal Science Foundator/SRS, Survey of industrial Research and Development: 1994 
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| StCcode =alalele lalallala l=a le l= [os 


ivi 


industy and size of company 
Thousands 
Total (January) | SO41) 625° «671° GSB) BG =«7225) 436) 773A | 7793' 7647) 7685S) 7492 
} i | | 

Total (Annual average) G33, 668 684 M22) 7156, 733 7838) 7645 758.8| NA 

H } 
Food, kindred, and tobacco products... | s s  s S S| 98/ 96| 103, 9 
Textiles and apparel. | 28) 26. 24 £424, ~~ 25) 28) 31| «33/3 
Lumber, wood products. and funiture... | S Ss 13) 13 | 14) 15) 16 | 33. 23 
Paper and alked products. 66 64 | 6) 61 64) 10.7. _ 106' 106 
Chemicals and allied products. 71.1| 758) 752| 758| 783 6) 865, 931) 95 
industrial chernicais.. 235| 249 $ Ss S$ 299 26.4 | 28.8 27 
Drugs and mediones. 38 318) 226 3 4 3%7;\ 423 #45 83 
Other chemucais. 284-85,287-89 167) 1914 22) 203) 188! 17| 178 | 158 142 
Petroleum refrang and extracton. 135, 1004 99, 95) 107 15; = 11 97, @Q 

| 
Rubber products. S S § S S 48\ 13) 9) 88 
Clay, and glass products. 66 75 86 86 76 53 5.1 4 43 
Primary metats. 71 57 55 56 55 5.1 46 5.1 67 
Ferrous metals and products. 331-32,3398-99 42 25 S 23 23 1.7 16 26 19 
Nonferrous metals and products. 29 32 34 33 33 S S 25 48 
Fabncated metal products. S| S| 99) 105 99 87 79| 102 95 
817, 697; 8) 984) 1004 93\ 974) 704) 63 

Office, computing, and 

accounting mactunes. 618 719 73.4 744 75 67.1 65.8 45 0.3 
Other machinery, except electical........| 351-56,358-59 199' 178) 224 24; 254 22) 316) 38) 39 
Bectncal equipment. 1132; 1179) 1904) 1325) 1225 99 692) 965| 1055 
Radio and TV receiving equipment... S 18 12 13 15 1 1 08 0.9 
Commurecaton equipment. 622 65 719 73.1 58 312 S % 433 
Blectrorec components. 292 S| @7| #3 428 28.4 26.9 40.1 4) 
Other electncal equpment. 179| 165) 136 s s 312; 228) 196) 23 

| 
Traneportaton equpment. | 1603, 1792 1873 1882, 1854 141.1) 1475 | 1296 1158 

Motor vehudes and | | 
motor vetucies equpment. | 27; 339' 5) 473; 458 “5\ 41 51, 513 
Other tansportaton equipment. | Ss S| S S S S Ss 58 6 
Awrcraft and rressies. | 1902| 1448) 133) 13964, 1348 929| 979| 728) 585 


| 


cyl 


industry and size of company | 
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SiCcode | 1964 | 1985 | 1986 | 1967 | 1988 | 1989 | 1990 | 1901 | 1992 | 1993 | 1904 | 1995 
Thousands 


Professional and scientific instruments............... : 38 T 5 S S S S Ss S Ss S| 1006! 906 

Scientific and mechanical 

measuring instruments. 381-82 T S S S S S S S S S| 664 69.2 

Optical, surgical, photographic, 

and other instruments. 384-87 T| 198 24| 246) 249) 145 8.1 S S| 208) 342| 214 
Other manufacturing industries 27,31,39 T s Ss} 63 6.4 5.4 56 S 6 58| 155 7.7 
Nonmanutacturing industries 1/ 498| 668| 751) 964] 101.9] 1252 S S| 2026| 1965| 1974] 2065 
Distribution by size of company | 

(number of employees) total 584.1/ 6225| 671| 6958| 7086| 7225| 7436| 7734| 7793| 7647| 7665| 7492 
Fewer than 500 81.9} 783 S| 105.2 109} 105.4 S S|} 142.1} 125.1] 1486/ 1375 
500 to 999 NA} 165 S| 184} 193 18; 186) 186| 462) 461/ 279| 301 
1,000 to 4,999 526| 616) 667| 764| 819) 761| 754] 793) 942! 993] 1089] 1109 
5,000 to 9,999 90.1; 285) 389) 405; 402) 473| 572] 551| 576| 564| 603| 622 
10,000 to 24,999 84/ 899| 884 92) 945 87; 739| 903) 999) 1026| 906! 91.7 
25,000 or more 335.5| 3476| 365.3| 3633| 363.7] 388.7| 4042) 4084| 3392) 3352) 3321| 3168 


1/ Nonmanufacturing industries for 1991 and later years included SICs: 07-10, 12-17, 40-42, 44-65, 67, 701, 73, 75-76, 78-81, 83-84, 87 and 89. 


Nonmanutacturing industries for 1990 and prior years included SICs: 10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 


SOURCE: National Science FoundatiovSRS, Survey of industrial Research and Development: 1994 


S = Data have been withheld because of imputation of more than 50 percent. 


T = Data not separately available, but are included in total. 


NA = Not available 
SIC = standard industrial classification 


As a result of a new sample design, statistics for 1988-1991 have been revised since originally published. These statistics now better reflect R&D performance among firms in the 
nonmanulacturing industries and small firms in ail industries. See Appendix A for more information. 
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industry and size of company | sitcde | 1964 | 195 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 198 | 1993 1994 
Millions of current dollars 
Total 1240001 130,200 128,500] 128,800] 132,300] 134,500) 141,300] 148,600] 157,912) 153,336) 157,601 
Food, kindred, and tobacco products .............. 20,21 D D 1) S D D D} 130,000} 144,215) 135,261) 153,609 
Textiles and apparel 22,23 D D D D D D D D D 1) D 
Lumber, wood products, and furniture.............. 24,25 115,400} 116,300 S S D S S D D D D 
Paper and allied products. 26 D D D D D S$ S D ) D 1) 
Chemicals and allied products 28 112,500| 116,300} 117,100] 125,000] 139,400} 149,000} 159,000} 167,600 183,508 D 0 
industrial chemicals. 281 -82,286 132,000} 144,600) 150,200 S S S S| 181,000} 193,871 D D 
Drugs and medicines. 283 D D} 113,600 D| 142,800 D D D} 196,631! 202,607} 195,145 
Other chemicals 284-85,287-89 D D} 83,100 D} 105,600 1) D D} 135,423 D D 
Petroleum refining and extraction 13,29 ) ) D| 187,400! 182,700} 194,000) 201,800) 217,000) 205,318} 208,360) 209,439 
Rubber products 30 D D D D D D D D D D 
Stone, clay, and glass products 32 D D! 118,000} 122,500 D D ) 1) D| 137,990] 141,842 
Primary metals 33 ) D D| 131,500} 118,600 S D| 142,200} 114,057) 138,552} 116,556 
Ferrous metals and products 331-32,3396-99 D D D S D D 1) D| 138,851 1) 
Nonferrous metals and products 333-36 112,000} 136,400} 138,800 S D D D D} 138,326 D 
Fabricated metal products 34 111,600} 112,900 S| 76,600} 88,100 S S| 115,500) 123,628 129,131) 113,168 
Machinery 35 124,500} 142,500 1) D| 130,000! 138,500} 147,800} 152,797; 100,631) 118,717 
Office, computing, and 
accounting machines. 357 D D C D D 0 D D| 99,564) 126,476 
Other machinery, except electrical.............. 351-56,358-59 D D} 119,200) 98,300) 99,400 y) 0 D D} 102,213} 111,691 
Electrical equipment 36 121,700|  124,900/ 120,700} 124,300) 124,100} 132,400} 142,800) 147,100) 150,118) 144,725) 151,872 
Radio and TV receiving equipment............. 365 D D! 88,700} 97,900) 124,200) 103,400) 113,200 D D 1) 1) 
Communication equipment 366 143,000} 147,800} 141,300} 155,300} 160,300] 170,600} 177,100 S D 1) 1) 
Electronic components 367 100,500} 114,100 D} 96,400 Ss S| 128,400 D} 127,801} 154,366} 148,761 
Other electrical equipment 361-64,369 ) D D 68,500 $ S D D D 1) 
Transportation equipment. 37 1) D} 170,700} 183,400} 195,600] 211,700) 215,700} 189,400/ 191,274) 196,777) 228,861 
Motor vehicles and 
motor vehicles equipment 371 211,400} 223,100 D 1) D D D 0 D D 
Other transportation equipment 373-75,379 D D s 1) 1) D 1) ) 1) 0 
Aircraft and missiles 372,376 156,000  161,700| 149,800} 180,400} 193,300] 207,300] 213,700 177,000} _ 180,552} 176,450] 217,219 


See explanatory information and SOURCE at end of table. 
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Industry and size of company | Sicde | 1984 | 198 | 1986 | 1987 | 1988 | 1989 | | 199 | 1992 | 
Millions of current dollars 
Professional and scientific instruments. 116,900] 122,000 S S S S S S 
Scientific and mechanical 
measuring instruments. D D D S S S S S 
Optical, surgical, photographic, | 
and other instruments. D D D| 316,700 s S S S 
Other manufacturing industries D D D D D D D D 
Nonmanutacturing industries 1/ 84,100} 94,600} 86, 69,100, 74,900 S S| 137,400) 152,411 
Distribution by size of company 
(number of employees) total 124,000, 130,200) 128,500} 128,800) 132,300} 134,500} 141,300] 148,600} 157,912 
Fewer than 500 55,000 S| 70,600} 66,800} 67,100) 66,200 S| 103,400} 111,358 
500 to 999 87,200 S| 103,400) 92,600 S| 98,200 S| 178,700; 176,585 
1,000 to 4,999. 96,700 97,300} 106,400} 91,900} + 100,600} 101,900) 91,400} 1 119,400| 127,135 
5,000 to 9,999 111,000/ 11€00} 108,400} 102,900} 100,400} 102,500 110,800} 150,800) 148,285 
10,000 to 24,999 130,500} 124,600) 122,300} 132,700) 143,000} 127,300) 135,300} 167,300} 156,190 
25,000 or more 143,000} 155,300} 154,300) —_157,700/ 160,700} — 168,200| 193,700} 180,100} 182,839 


1/ Nonmanulacturing industries for 1991 and later years included SICs: 07-10, 12-17, 40-42, 44-65, 67, 701, 73, 75-76, 78-81, 83-84, 87 and 89. 


Nonmanutacturing industries for 1990 and prior years included SICs: 10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 


KEY: D = Data have been withheld to avoid disclosing operations of individual companies. 
S_ = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld. 


SIC = standard industrial classification 
NOTES: The number of full-time-equivalent R&D scientists and engineers used to estimate the cost per R&D scientist or engineer is the arithmetic mean of the numbers of R&D scientists 


and engineers reported for January in two consecutive years. eect 


to the earlier year. 


As a result of a new sample design, statistics for 1988-1991 have been revised since originally published. These statistics now better reflect R&D performance among firms in the 


nonmanutacturing industries and small firms in all industries. See Appendix A for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1994 
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Source and field 1987 | 1988 | 19899 | 1990 | 1991 | 1992 | 1993 | 199 
Millions of current dollars 
Total 12,153| 13,463, 14,976, 16,285| 17,579) 18,807) 19,940} 21,081 
Source of Funds: 
Federal Government 7,343; 8,193) 8990) 9,636 10,232) 11,090} 11,956) 12,661 
State and local governments. 1,023} 1,106) 1,223} 1,324! 1,473) 1,491! 1,559) 1,562 
Industry 790 872 995; 1,128) 1,205) 1,280) 1,361; 1,430 
Institutional funds. 2,168 2356; 2697) 3,006} 3,362) 3,538) 3578) 3,838 
All other sources. 828 935 1,071 1,191 1,307 1,409 1,486 1,590 
Field: | | 
Engineering, total 1,892; 2,096} 2392) 2656) 2903) 3,060) 3,152} 3,324 
Aeronautical and astronautical............ 108 123 148 163 180 196 207 218 
Chemical 148 163 194 218 244 261 268 276 
Civil 191 224 245 284 315 339 367 392 
Electrical 451 £09 595 663 679 703 697 725 
Mechanical 275 304 343 391 421 451 479 494 
Metallurgical and materials 1/............. NA NA NA 274 304 294 304 318 
Other, n.e.c 719 774 867 663 760 816 830 901 
All sciences, total 10,261 11,367; 12564) 13,629; 14,676) 15,746] 16,788! 17,757 
Physical sciences 1,398; 1,554) 1,647; 1,807) 1,940) 2053) 2127; 2,171 
Astronomy 108 127 137 170 210 233 252 274 
Chemistry 514 565 606 648 667 698 737 759 
Physics 673 740 786 842 870 913 929 942 
Other, n.e.c 103 122 117 147 193 209 209 196 
Environmental sciences 839 894 1,003 1,068 1,116 1,239 1,320 1,426 
Atmospheric. 132 138 165 173 175 194 212 220 
Earth SCIONCES.............cccccccceseees 264 294 324 354 383 412 416 458 
Oceanography 299 333 359 377 390 428 461 459 
Other, n.e.c 123 128 156 163 169 205 232 269 
Mathematical sciences 177, 199,15} aaa, 20, asl] 
Computer sciences................... 372, 408, 473 515 554 556 606 660 
Life sciences. 6,529) 7,257) 8,061| 8,726} 9,472} 10,196} 10,850) 11,521 
Agricultural sciences 1121, 1,176, 1,282] 1,349) 1,458) 1,512) 1,558) —*1,663 
Biological sciences 2,144, 2,408) 2,640, 2,859} 3,064) 3,303) 3,535| 3,759 
Medical sciences. 3,000; 3,377' 3819 4,154, 4546, 4964 5324) 5,634 
Other, n.e.c 264 296, 32 363 404| 417 433 465 


See expanatory information and SOURCE at end of table. 
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Source and field 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1904 

Millions of current dollars 

Psychology 187 213 234 253 283 328 350 359 
Social sciences. 502 552 633 703 750 815 896 951 
Economics. 149 163 187 201 209 222 231 241 
Political science 81 87 103 115 125 142 151 165 
Sociology 95 108 119 132 156 163 183 196 
Other, n.e.c. 177 194 224 255 260 288 331 348 
Other sciences, n.e.c. 256 290 318 336 331 311 366 392 


1/ Data for metallurgical and materials engineering were not collected separately prior to fiscal year 1990. 


KEY: N.@.c. = not elsewhere classified 
NA = not available 


NOTE: Because of rounding, figures may not add to the totals shown. 
SOURCE: National Science Foundation/SRS, Survey of Scientific and Engineering Expenditures at Universities and 
Colleges, Fiscal Year 1994 
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11,090 


1,752 
150 
126 
144 
449 
269 
143 
470 


11,956 


1,859 
159 
140 
152 
459 
308 
154 


12,661 


1,973 
165 
151 
158 
480 
322 
156 


1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1996 
Millions of current dollars 
Total 7,443 8,193 8,990 9,636; 10,232 
Field: 

Engineering, total 1,113 1,230 1,384 1,526 1,638 
Aeronautical and astronauiical............../ 80 94 115 127 137 
Chemical. 77 86 101 110 118 
Civil. 90 102 102 117 124 
Electncal 292 330 387 432 436 
Mechanical 178 193 214 238 251 
Metallurgical and materials 1/................ NA NA NA 139 153 
Other, n.e.c. 395 425 465 362 419 

Al sciences, total. 6,230) 6,963} 7,606} 8111) 3.595 
Physical sciences. 1,051 1,158 1,198 1,315 1,384 

Astronomy 71 84 88 113 135 
Chemistry 368 403 422 445 448 
Physics. 535 580 606 652 669 
Other, n.e.c. 7 91 82 105 133 
Environmental sciences. 546 589 650 681 699 
Atmospheric. 109 112 129 131 129 
Earth sciences. 159 174 187 204 217 
Oceanography 217 238 260 262 264 
Other, n.e.c. 60 64 75 83 89 
Mathematical sciences. 132 150 157 161 170 
Computer sciences. 257 269 324 342 372 
Life sciences. 3,837 4,326 4,784 5,063 5,418 
Agricultural sciences. 298 322 349 353 377 
Biological sciences. 1,420 1,608 1,736 1,644 1,950 
Medical sciences. 1,962 2,213 2,503 2,671 2,849 
Other, n.6.c. 158 183 196 215 242 
Psychology 124 140 153 164 186 
Social sciences. 169 189 212 226 253 
Economics. 43 49 54 54 60 
Political science 24 35 26 35 29 
Sociology 44 48 54 60 72 
Other, n.¢.c. 57 67 78 87 92 
Other sciences, n.e.c. 115 121 128 
7 Data for metallurgical and materials engineering were not collected separately prior to year 1 
KEY: N.e.c. = not elsewhere Classified 
NA = not available 


NOTE: Because of rounding, figures may not add to the totais shown. 


SOURCE: National Science FoundatiovSRS, Survey of Scientific and Engineering Expenditures at Universities and 


Colleges, Fiecal Year 1994 
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1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 
Milions of current dollars 
Total 4,206 4,531 4,730; 4832 5,078; 5,247 5,295 5,271 
Field: 

Engineering, total. 1,547 1,614 1,643 1,708 1,789 1,804 1,713 1,691 
Aeronautical and astronautical.............. 132 147 145 144 156 163 159 128 
Chemical 42 44 40 41 70 78 76 79 
Civil. 18 18 16 1§ 16 34 33 31 
Electrical. 550 556 569 605 639 598 534 508 
Mechanical. 571 603 628 545 488 469 417 502 
Metallurgical and materials 1/............... } NA NA NA 86 138 147 132 64 
Other, n.e.c. 234 247 244 273 282 316 362 379 

All sciences, total. 2,659 2,916 3,087 3,124 3,290 3,443 3,582 3,580 
Physical sciences. 1,660 1,717 1,828 1,825 1,917 2,010 2,209 2.189 

Astronomy 82 118 112 112 121 138 145 173 
Chemustry 261 275 274 261 252 268 281) 273 
Physics. 1,258 1,264 1,378 1,383 1,461 1,498 1,675 1,630 
Other, n.e.c. 59 61 63 69 83 106 108 112 
Environmental sciences. 258 289 299; 202 319, 353, 345 397 
Atmospheric. 104 91 9S 103 126 149 156) 184 
Earth sciences. 76 80 65 65 72 77 63 59 
Oceanography 2 2 2 2 15 16 17 13 
Other, n.e.c. 76 116 133 122 106 111 108 140 
Mathematical sciences. 122 126 129 135 132 124 120; 114 
Computer sciences. 473 622 668 686 716 700 649 619 
Life sciences. 115 124 131 142 146 191 191 190 
Agricultural sciences. 1 1 1 1 1 1 1 1 
Biological sciences. 87 92 101 113 115 139 137 114 
Medical sciences 11 13 10 10 11 16 15 15 
Other, n.e.c. 17 17 18 18 18 35 38 59 
Psychology 1 1 1 1 1 1 1 1 
Social sciences. 21 28 23 30 34 21 22 23 
Economics. 3 1 0 1 1 1 1 1 
Political science 5 6 4 6 8 5| 5 6 
Sociology 0 0 0 0 0 0 0 0 
Other, n.e.c. 14 21 19 23 26 16 16 16 
Other scrences. n.e.c. 9 10 g 13 25 42| 45 48 
1/ Data for metallurgical and materials engineering were not collected separately prior to fiscal year 1990. 
KEY: N.e.c. = not elsewhere classified 
NA = not available 
NOTE: Because of rounding, figures may not add to the totals shown. 


SOURCE: National Science FoundatiowSRS, Survey of Scientific and Engineering Expenditures at Universities and 
Colleges, Fiscal Year 1994 


1995 cca ane 7,253.8 7,1 1.0 25 24 
1996 (projected)... } 7,574.4 7,484 1.101 23 23 
1997 (projects)... 7,957.7 7 1.1 26 26 
1998 (projected)............) 8,366.5 1 28 27 
1999 (projected)......... 8,790.2 8,681 1.191 1.191 27 27 


NOTES: Data are projected for 1996-99. Data for this table are on a postbenchmark basis, which, at this writing, 
are unavailable for years earter than those shown. Comparable data in Table C-1, used in caiculatons 


for tis report, are on a prebenchmark basis, beginning in 1953. (See Notes in table C-1.) Projections 
are from the Mid-Session Review of the 1997 Budget, July 1996, updated for recent GDP revisions. 
SOURCES: U.S. Department of Commerce, Bureau of Economic Analysis and Office of Management and Budget 
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